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HISTORICAL  SURVEY  OF  THE  ASTRONOMY 
OF  THE  ANCIENTS. 


Chapter  I. 

PRIMITIVE  ASTRONOMY  OF  THE  GREEKS  AND 
ROMANS. 


§ 1 ^HE  history  of  sciences  has  in  general  been  written 
A with  a scientific  purpose,  and  with  a view  of  throwing 
light  upon  the  special  science  of  which  the  origin  and  progress 
are  described.  In  such  a work  as  Dr.  Whewell’s  History  of 
the  Inductive  Sciences,  the  historical  form  is  subsidiary  to  the 
scientific  end  : it  is  a book  intended  for  the  use  and  instruction 
of  the  professors  of  the  several  sciences  which  it  successively 
passes  in  review.  In  like  manner,  Delambre’s  elaborate  his- 
tories of  Ancient,  Mediaeval,  and  Modem  Astronomy,(')  are 
works,  composed  by  an  astronomer,  principally  for  the  use  of 
astronomers.  No  one  can  master  them  who  is  not  versed  in 
the  modem  mathematical  astronomy. 

But  astronomy  has  this  peculiarity,  that  it  is  conversant 
with  subjects  which  from  the  earliest  ages  have  attracted  the 
daily  attention  of  mankind,  and  which  gave  birth  to  observa- 
tion and  speculation  before  they  were  treated  by  strictly  scien- 
tific method^  Chronology,  moreover,  without  which  political 
history  cannot  exist,  is  dependent  upon  astronomical  deter- 
minations. The  year  and  the  mouth  are  measured  by  the 


(i)  A inrt  character  of  Delamhre’a  History  of  Ancient  Astronomy  is 
Riven  by  Martin,  Etudes  snr  le  Tim6e  de  Platon,  tom.  ii.  p.  424.  M. 
Martin  remarks  that  the  work  of  Delambre  must  be  considered  rather  as 
materials  for  the  history  of  ancient  astronomy,  than  as  a history  itself. 
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motions  of  the  sun  and  moon ; and  in  order  to  secure  the  accu- 
racy of  the  necessary  measurements,  the  assistance  of  the 
astronomer  must  be  obtained.  The  history  of  astronomy  has 
numerous  points  of  contact  with  the  general  history  of  man- 
kind j and  it  concerns  questions  which  interest  a wider  class 
than  professed  astronomers,  for  whose  benefit  the  existing  his- 
tories have  been  mainly  composed.  This  remark  applies  with 
especial  force  to  the  early  periods  of  astronomical  observation 
and  science,  and  to  the  ages  anterior  to  the  formation  of  a 
calendar  recognised  by  all  civilized  nations.  It  has,  in  con- 
sequence, appeared  to  the  author  of  the  following  work  that 
an  attempt  might  advantageously  be  made  to  treat  the  history 
of  ancient  astronomy,  without  exclusive  reference  to  physical 
science,  and  without  any  pretension  on  his  part  to  that  pro- 
found and  comprehensive  knowledge  of  modem  mathematical 
astronomy  which  some  of  his  predecessors  in  the  treatment  of 
this  subject  have  possessed.  The  works  by  English  authors  on 
the  history  of  ancient  astronomy  are  little  known,  and  are  not 
sufficient  to  meet  the  existing  demands  of  historical  criti-. 
cism.(**) 

§ 2 As  the  accounts  of  the  Greek  astronomy,  though  often 
meagre  and  fragmentary,  afford  in  general  a firm  footing  to  the 
historian,  and  enable  him  to  fix  with  confidence  all  the  principal 
stages  in  its  progress,  it  will  be  desirable  to  begin  with  this 
branch  of  the  subject,  and  afterwards  to  attempt  to  determine 
how  far  the  Greeks  derived  their  astronomical  knowledge  from 
foreign  nations,  and  were  learners,  instead,  as  was  their  custom, 
of  being  teachers. 


(2)  The  two  principal  works  are — 1.  The  History  of  Astronomy,  with 
its  application  to  Geography,  History,  and  Chronology,  by  the  Bev. 
George  Costard,  1 vol.  4to.  London,  1767. — 2.  An  Historical  Acco  mt  of 
the  Origin  and  Progress  of  Astronoi^,  by  John  Narrien,  1 vol.  8vo. 
Ix>ndon,  1833.  There  is  a life  of  Mr.  Costard  in  Chalmers’  Biographical 
Dictionary.  He  contributed  some  papers  on  questions  of  ancient  a .tro- 
nomy  to  the  Philosophical  Transactions.  Mr.  Narrien  was  mathema  ical 
teacher  at  the  Military  College  of  Sandhurst.  His  work  betrays  an  imper- 
fect knowledge  of  the  classical  languages,  of  which  some  examples  are 
given  in  Notes  and  Queries,  2nd  ser.  vol  xi.  p.  426. 
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The  original  idea  of  the  earth,  as  we  find  it  in  the  Homeric 
poems,  and  as  it  still  continued  to  be  entertained,  after  a lapse 
of  five  centuries,  in  the  time  of  Herodotus,  was  that  it  was  a 
circular  plane,  surmounted  (*)  and  bounded  by  the  heaven,  which 
was  a solid  vault,  or  hemisphere,  with  its  concavity  turned 
downwards.  (*) 

That  the  earth  was  a plane,  appeared  to  result  from  the 
evidence  of  the  senses.  The  belief  that  this  plane  wsw  circular, 
seems  to  have  had  its  origin  in  two  causes. 

First,  the  fact,  that  whether  the  spectator  is  on  a high 
eminence,  or  in  a large  plain,  or  at  sea,  the  horizon  appears 
everywhere  equidistant  from  the  eye,  naturally  led,  in  the 
infancy  of  geographical  knowledge,  to  a rude  induction  that  the 
entire  earth  was  circular.  When  geographers  began  to  con- 
struct maps,  by  adding  the  form  and  size  of  one  country  to 
another,  they  arrived  at  a different  conception  of  the  figure  of 
the  earth.  Hence  Herodotus,  who  attempted  to  solve  this  pro- 
blem by  personal  observation  and  inquiry  during  his  travels, 
and  by  subsequent  reflection  upon  the  information  which  he 
had  thus  obtained,  ridicules  the  idea  of  the  circularity  of  the 
earth,  and  treats  it  as  childish.  ‘ Many  even  now  (he  says) 
commit  the  ludicrous  and  ignorant  error  of  drawing  a map  of 
the  earth,  in  which  it  is  represented  of  a circular  form,  as  if  its 
outline  were  traced  with  a compass,  and  the  ocean  is  made  to 
flow  round  it.’(')  The  ancients  (says  Agathemerus,  in  his 

{3)  Tam  Toi  wptiiTov  ftiv  iytivaro  laov  lavTy 

Oiipaviy  a9Ttp6tv9‘,  \va  fuy  irtpi  wdyra  caXvirtoi. 

Hesiod,  Theog.  126-7. 

(4)  See  Vdlcker’e  Homcrische  Geographic,  pp.  97-101,  and  the  autho- 
rities cited  by  him.  Homer  calls  the  heaven  xaXicioc,  roMxaXroc,  and 
aifyjpiof,  II.  V.  604;  xvii.  425  ; Od.  iii.  2.  iv.  328,  ivii.  665,  which  epithets 
must  c.vpresa  its  aolidity,  though  Volcker,  p.  6,  refers  them  to  its  im- 
periahableneaa.  Even  Empedocles  considered  the  heaven  as  solid : 
'Effwt^oKXfjQ  artpifiyioy  ilvai  riy  ovpaydyt  8tob.  Eel.  Phys.  i.  23. 

(5)  yfXu  df  dptay  ynv  nepiddove  ypdyfravras  ttoXXouv  ^drj,  xal  oirStya  y6oy 

txoyras  f^Tjyrjadpiyoy'  oi  utKtayoy  rt  ptoyra  ypdfpovffi  rye  yijy  ^oOcrav  kv- 

yko/Ttpia  it  dud  rdpvm,  iv.  36.  A Tupyot  was  probably  a string  fastened  to 
a pin  or  peg,  with  which  either  a circle  or  a straight  line  could  he  drawn  on 
a flat  surface.  It  is  used  in  the  latter  sense  by  Thcognis,  v.  803.  Eurip. 
Bacch.  1066,  describes  a tree  bent  down  to  the  ground  by  force  as  follows: 
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treatise  on  geography,)  represented  the  earth  with  a circular 
figure : they  placed  Greece  in  its  centre,  and  made  Delphi  the 
central  point  of  Greece.  (•)  The  omphalos,  or  navel-stone, 

which  marked  Delphi  as  the  centre  of  Greece  and  of  the  earth, 
existed  in  the  Delphian  temple  during  the  historical  period. (") 
It  was  illustrated  by  an  etiological  legend,  that  Jupiter  sent 
out  two  eagles,  one  from  the  east,  the  other  from  the  west, 
and  that  they  met  at  this  spot : thus  determining  it  as  the 
centre  of  the  earth. {*) 

Geminus,  a scientific  Greek  writer  upon  astronomy,  thus  de- 
scribes the  ancient  ideas  on  the  subject.  ‘ Homer  (he  says) 
and  nearly  all  the  ancient  poets  conceive  the  earth  to  be  a plane  ; 
they  likewise  suppose  the  ocean  to  encircle  it,  as  a horizon ; 
and  the  stars  to  rise  from  and  set  in  the  ocean.  Ilcnce  they 


kvkXovto  &(m  To^oVj  ^ Kvpros  rpo^oc 
rdpiw  ypa<l>6finms  vtpif^pav  t\Kti  dpopup. 

Trfprot,  in  Plat.  Phil.  § 116,  is  u<ied  for  an  instrument  by  which 
(teometrical  figures  are  described,  both  plane  and  solid.  Ib.  § 131,  it  ia 
placed  in  company  with  the  Swfiljnjt  and  other  instruments  used  in  the 
work  of  a carpenter.  Heaych.  T6pvot,  tpyaXtlov  rfKToviKov  ^ ra  orpoyyeXa 
!Txr\para  nfpiypa<^Tai.  A sphere  is  described  as  fashioned  by  a rdpvor  in 
Pscud-Aristot.  de  Mundo,  c.  2.  Thcodorus  of  Samos  was  the  mythieal 
inventor  of  the  tornns.  ‘ Normam  ct  libellam  et  tornura  et  clavem  Tlieo- 
dorus  Samius;’  Plin.  vii.  57.  Lihella  is  an  instrument  for  levelling; 
norma  is  a square.  A compass  used  1^  a geometer  is  called  by  Aristo- 
phanes, Nub.  178,  iiaffrirris.  Compare  Schol.  ad  loc.  In  Latin  it  ia  called 
cireinut.  See  Dr.  Smith’s  Dirt,  of  Ant.  in  v.,  where  there  is  an  engraving 
of  a compass  from  an  ancient  tomb. 

Herodotus  points  out  the  error  as  to  the  size  and  limits  of  Europe, 
Asia,  and  Africa  in  the  maps  of  his  day,  iv.  42.  He  states  that  the 
boundaries  of  Europe  to  the  west  and  north  were  unknown,  iv.  45,  iii.  115, 
v.  9.  The  extent  of  bis  geographical  knowledge  was  considerable ! see 
Ilawlinaon’s  Herodotuf,  vol.  i.  p.  116. 

Ana.ximander  is  said  to  have  made  the  first  map,  and  to  have  been 
followed  by  Hecatteus.  Agathemer.  i.  1 ; Strab.  i.  1,  § 11  ; Ukert,  Geogr. 
tier  Gr.  and  Rom.,  1,  2,  p.  169.  Aristagoras  of  Miletus  exhibited  at 
Sparta  in  600  b.c.,  a brazen  plate,  on  which  was  designed  a map  of  the 
entire  earth. — Herod,  v.  49.  This  event  was  only  sixteen  years  before 
the  birth  of  Herodotus. 

(6)  i.  1.  His  exact  date  is  unknown,  but  he  is  subsequent  to  Ptolemy, 
and  he  is  placed  at  the  beginning  of  the  3rd  century  after  Christ. 

(7)  .lEseh.  Choeph.  1036;  Eum.  40;  Soph.  CEd.  T.  480-898;  Eurip. 
Ion.  461 ; Orest.  331-591  ; Phoen.  237 ; Plat.  Rep.  iv.  § 5,  p.  427  ; Livy, 
xxxviii,  48 ; Cic.  de  Dir.  ii.  56 ; Ovid,  Met.  x.  167,  xv.  630. 

(8)  Pindar,  Pyth.  iv.  131,  vi.  3;  Strab.  ix.  3,  § 6;  Paus.  x.  16,  § 2. 

Homer  makes  the  island  of  Ogygia  the  seat  of  the  ipipaXos  BaXdaatit, 

Od.  i.  50. 


Digitized  by  Google 


fECT.  2.] 


THE  GREEKS  AND  ROMANS. 


5 


believed  the  .iHthiopians,  who  dwelt  in  the  remote  east  and 
west,  to  be  scorched  by  the  vicinity  of  the  sun.  This  belief  is 
eonsistent  with  the  ancient  conception  of  the  world,  but  is 
irreconcilable  with  its  real  spherical  form.’(*) 

Even  in  the  time  of  Aristotle,  a century  later  than  Hero- 
dotus, (*“)  the  error  in  question  was  not  eradicated;  for  this 
philosopher,  in  his  Meteorologies,  speaks  of  geographers  still 
constructing  maps  in  which  the  inhabited  world  was  repre- 
sented as  circular  in  form.  He  declares  this  notion  to  be  incon- 
sistent both  with  reason  and  with  observation.  The  measures 
obtained  by  navigation  and  by  land  journeys,  show  (he  says) 
that  the  distance  from  the  Pillars  of  Hercules  to  India,  com- 
pared with  the  distance  from  ..Ethiopia  to  the  Lake  Mseotis 
and  Scythia,  is  more  than  5 to  3.(’') 

The  other  cause  of  the  belief  in  the  circularity  of  the  earth 
was  the  apparent  shape  of  the  heaven,  which  seemed  like  a 
solid  cupola,  the  hemispherical  outline  of  which  defined  the 
extremity  of  the  earth  in  every  direction.  The  sun,  the  moon, 
and  the  stars  appeared  to  move  upon,  or  with,  the  inner  sur- 
face of  this  hemisphere ; and  hence,  as  the  ocean  was  supposed 
to  flow  in  a stream  round  the  outer  margin  of  the  earth,  the 
heavenly  bodies  were  believed  to  emerge  from  ocean  at  their 
rising,  and  to  sink  into  it  at  their  settiug.(’-) 


(9)  Elem.  Astr.  c.  13. 

(10)  The  birth  of  Aristotle  is  exactly  a hundred  years  after  the  birth  of 
Herodotus : the  latter  was  bom  in  484,  the  former  in  384  B.C. 

(11)  Iti  Kai  yiXoiuQ  ypafovoi  vvv  rdf  wipidcocf  Trji  yriC  ypd^own  ydp 
KvtXoTtpij  Ttiv  oi'roe/iivije.  Meteor,  ii.  6,  § 13.  Compare  i.  9.  Ihe  doctrine 
of  Eratosthenes,  that  the  entire  earth  is  afaipoii^^t,  oix  i>s  I*  r6pvov  ti, 
ap.  Strab.  i.  3,  § 3,  alludes  to  the  words  of  Herodotus,  but  has  a difierent 
meaning.  Eratosthenes  considered  the  earth  os  a sphere,  not  as  a circular 
plane. 

(12)  See  Voicker,  ib.  pp.  93-97,  where  the  Homeric  conception  of  the 
ocean-stream  is  copiously  illustrated.  Homer  places  the  sea  within  the 
shield  of  Achilles,  but  makes  the  circumfluous  ocean  run  along  the  out- 
ward rim,  II.  xviii.  483,  607.  Hesiod  assigns  to  it  the  same  position. 
Scut.  Here.  314.  The  ocean  surrounds  the  earth,  Aisch.  Prom.  141. 
Herodotus  rejects  the  idea  of  an  occan-strcam  flowing  round  the  earth, 
and  he  attributes  the  invention  of  it  to  Homer  or  to  some  other  early 
poet,  ii.  21,  23,  iv.  36. 
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Thus  Ilomcr  describes  the  sun  as  rising  out  of  ocean,  and 
ascending  the  heaven  ;(’*)  again,  as  plunging  into  ocean,  passing 
under  the  earth,  and  producing  darkness.  (**)  lie  likewise  speaks 
of  the  stars  as  bathed  in  the  waters  of  the  ocean  ;(’*)  and  he 
distinguishes  the  Great  Bear  as  the  only  constellation  which 
never  sinks  into  the  ocean-stream. (■“)  A fabulous  reason 

for  this  immunity  was  devised  by  the  mythologists : it  was 
founded  upon  the  mctamor))hosis  of  Callisto,  and  her  transfer  to 
the  starry  heaven,  which  was  as  ancient  as  the  poems  of  Hesiod. 

Other  nations,  as  was  natural,  entertained  a similar  belief 
with  respect  to  the  sun  setting  in  the  waters  of  the  far  west. 
The  ancients  inform  us  that  the  Iberians  supposed  themselves 
to  hear  the  hissing  of  the  sea  when  the  burning  sun  plimged  into 


(13)  II.  vii.  422;  Od.  iii.  1,  xii.  433.  See  Volcker,  ib.  pp.  20-23. 

(14)  II.  viii.  485,  xviii.  239  ; Od.  x.  191 ; Hymn.  Merc.  68. 

The  lan^'uage  of  subsequent  poets  generally  followed  that  of  Homer ; 
thus  Virgil — 

‘ Nec  ^num  invectus  equis  m;^um  petit  sethera  ; ncc  quum 
Prreeipitem  oceani  rubro  lavit  sequore  currum.’ — Georg,  iii.  368. 

* Quid  tantum  oceano  properent  se  tingere  soles  Hibemi.’ 

Georg,  iii.  481. 

Compare  Ovid,  Met.  ii.  68,  157  ; Lucan,  vii.  1,  ix.  625. 

Virgil,  Xn.  viii.  689,  speaks  of  the  morning  star  as  rising  from  ocean. 

‘ Taygete  simul  os  terns  ostendit  honestum 
Pleias,  et  oceani  spretos  pede  reppulit  amnes  ; 

Aut  eadem  sidus  fugiens  ubi  piscis  aquosi 

Tristior  hibemas  coelo  descendit  in  undas.' — Georg,  iv.  232-5. 

‘ Tingitur  oceano  custos  Erymanthidos  Ursie, 

.£quoreasque  suo  sidere  turbal  aquas.' — Ovid,  Trist.  i.  4,  1. 

(1.5)  Iliad  V.  6.  Ovid,  Met.  ii.  171,  describing  the  conflagration  of 
Phaethon,  says : 

‘ Turn  primum  radiis  gelidi  caluere  Triones, 

Et  vetito  frustra  tentarunt  wquore  tingi.' 

In  Trist.  iv.  3.  2,  he  characterizes  the  two  bears  as  ‘ ntraque  sicca.’ 
Lucan  speaks  of  Carmania  as  a country  situated  so  far  to  the  south 
that  the  Great  Bear  partly  sets  : 

‘ Carmanosque  duces,  quorum  devexus  in  austmm 
.lEther,  non  totam  mergi  tamen  aspicit  arcton. — iii.  250. 

(15)  Oil;  I"  aniiop6s  iari  Xoirpuv  uciavoio. 

II.  xviii.  489 ; Od.  v.  275.  Compare  Kruse's  Hellas,  vol.  i.  p.  246-273. 
Thus,  Aratus,  v.  48,  dpicroi  evauiov  irtpvXaypivai  uictavotot  and  Virgil, 
Georg,  i.  246 ; 

* Arctos,  oceani  metuentes  leqnore  tingi.’ 
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the  western  ocean.  A similar  report  is  mentioned  by  Tacitus 
with  respect  to  the  Northern  Germans. 

The  Greeks  even  conceived  the  sun  in  the  personified  form 
of  a divine  charioteer,  who  drove  his  fiery  steeds  over  the  steep  of 
heaven,  until  he  bathed  them  at  evening  in  the  western  wave. 
The  story  of  Phaethon,  who  aspired  to  drive  the  chariot  of  the 
sun,  who  was  hurled  by  the  lightning  of  Jupiter  into  the  river 
Eridanus,  and  whose  sisters,  metamorphosed  into  poplar-trees, 
shed  tears  at  his  death,  which  were  hardened  into  amber,  is  a 
poetical  figment,  belonging  to  the  early  Greek  mythologj', 
though  apparently  later  than  Homer.  (“)  The  personification 
of  the  sun  led  to  his  being  regarded  as  a universal  witness,  not 
only  of  what  could  be  seen,  but  also  of  what  eould  be  heard.  (°') 
It  is  this  notion  of  the  sim  as  an  all-seeing  witness  which 
induees  Homer  to  represent  him  as  giving  information  to 
Vulcan  of  the  infidelity  of  Venus  ;(®*)  and  which  causes  the 
author  of  the  Homeric  hymn  to  represent  Ceres  as  applying  to 
the  sun  for  information  respecting  her  lost  daughter  Proser- 
pine. {**)  In  like  manner  the  comic  poet  Philemon  describes 
the  air  as  knowing  everything,  because  it  is  everywhere  pre- 
sent. (*■*) 

In  the  later  classical  mythology,  Apollo  or  Phoebus  had 
become  the  god  of  the  sun,  and  Artemis,  or  Diana,  the  goddess 


(17)  Posidonius  ap.  Strab.  iii.  1. 5 ; Cleomed.  ii.  l.p.  109,  etnot.  p.  423, 
ed.  Bake  ; Flor.  ii.  17  ; Jnv.  xiv.  279 ; cum.  Scbol.  Stat.  Sylv.  ii.  7,  v.  24 ; 
Auaon.  Epist.  xix.  2 ; Claudian  in  Laude  Serense,  v.  52. 

(18)  Germ.  46.  Compare  Grimm,  Deutsche  Mythologie,  p.  429. 

(19)  See  Grotc,  Hist,  of  Gr.  vol.  i.  p.  466.  Ovid  represents  the  god  of 
the  sun  as  saying  that  none  of  the  gods  but  himself,  not  even  Jupiter,  is 
able  to  drive  his  chariot.  Met.  ii.  69. 

(so)  Ovid,  Met.  ii. — See  below,  ch.  viii.  § 4. 

(si)  9*  x<ivr’  ifopft  cai  jravr'  liraKoitif. 

Iliad,  iii.  277,  repented  in  Od.  xi.  109,  xii.  323.  Bespecting  the  perso- 
nification of  the  sun,  see  Volcker,  ib.  p.  26. 

(33)  Od.viii.  302.  Compare  the  remark  of  Jupiter  to  Juno,  II.  xiv.  344. 

(33)  Horn.  Hymn.  Cer.  69.  Aischylus  likewise  speaks  of  the  sun  as  an 
all-seeing  witness,  Agam.  632. 

(34)  Ap.  Stob.  Eel.  Phys.  i.  10,  § 10.  Compare  Meineke,  Fragm.  Com. 
Gr.  vol.  iv.  p.  31. 
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of  the  moon;  but  this  identification  had  not  been  made  by 
Homer  and  the  early  poets. 

The  infautinc  astronomy  of  the  Greeks  did  not  explain  how 
the  sun  found  his  way  from  the  west,  after  his  daily  course 
through  the  heaven,  back  to  the  east  and  the  region  of  the 
dawn.  The  mythological  account  of  this  journey  was  that  the 
sun  was  carried  along  the  external  ocean  in  a golden  goblet 
fabricated  for  him  by  Vulcan  j and  that  he  reclined  during  the 
night  upon  this  vessel,  while  he  performed  the  navigation  from 
his  western  goal  back  to  his  starting-point  in  the  east.(-*) 

According  to  Aristotle,  many  of  the  ancient  meteorologers 
believed  that  the  course  of  the  sun  was  not  under  the  earth, 
but  that  after  its  setting  in  the  west  it  travelled  round  the 
north  to  the  east,  and  that  night  was  caused  by  the  elevation 
of  the  northern  part  of  the  earth,  which  intercepted  the  sun’s 
rays  during  this  transit. 

But  however  this  transport  might  be  effected,  the  light  and 
warmth  of  the  sun  were  supposed  to  be  confined  to  tbe  upper 
surface  of  the  earth.  Underneath,  all  was  gloomy  and  cold. 
In  this  part  of  the  world  Hades,  the  receptacle  of  the  departed 
souls,  was  placed.  It  was  conceived  as  a subterranean  abode, 
excluded  from  the  aspect  of  the  heavenly  bodies,  and  therefore 
dark,  frigid,  and  cheerless.  Its  only  communications  with  the 
upper  earth  were  through  the  mouths  of  caverns.  (**) 

(J5)  See  below,  § 11. 

(26)  See  the  passages  of  Mimnermus,  Stesichorus,  .£ac^lns,  Phe- 
recydes,  and  others  in  Athen.  xi.  pp.  469-70.  The  words  of  Pherccydea 
are  quite  distinct : "HXioc  ^i^tu<rtv  avrijS  [Herculesj  to  Sfjrac  ri  ^pvatov^  5 
avrdv  i^optt  avv  rate  iirwotf,  iwijv  cevy,  5id  rov  totsavov  rt^y  viora  wpde  i’w, 
!»>'  dviaxu  6 i/Kuts. 

(27)  Meteorol.  ii.  1.  Compare  Avienus,  Ora  Maritima,  v.  647. 

(28)  The  descent  of  Orpheus  through  the  Tsenarion  cave  illustrates  this 

belief : , 

* Teenariss  etiam  fauces,  alta  ostia  Ditis, 

Et  caligantem  uigra  formidine  lucum 
Ingressus.’— Georg,  iv.  467. 

In  the  Axiochus,  p.  371,  the  earth  is  described  as  a plane,  dividing  the 
spherical  heaven  into  two  hemispheres.  The  upper  hemisphere  belongs 
to  the  celestial,  the  lower  to  the  infernal  gods. 

See  the  declaration  of  the  Sun  in  OJ.  xii.  383,  and  the  answer  of  Ju- 
piter, 386. 
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Although  the  ancient  Greeks  and  Romans  admitted  the 
doctrine  of  posthumous  punishment,  the  predominant  idea  of 
their  Hades  was  simply  that  of  a general  receptacle  of  the  souls 
of  the  dead.  The  hell  of  the  Christian  world  is  a place  in 
which  the  wicked  are  punished  with  fire ; and  hence  the  modern 
Sicilians  consider  the  crater  of  Etna  as  a spiracle  of  hell.(®*) 
The  ancients  saw  nothing  in  a burning  mountain  to  remind 
them  of  Hades:  they  found,  however,  a mythological  explana- 
tion for  this  natural  phenomenon,  and  they  supposed  that  both 
Etna  and  the  Lipari  Islands  were  the  chimneys  of  Vulcan’s 
smithy.  (*®) 

§ 3 The  sun  exercises  so  decisive  and  conspicuous  an  influ- 
ence upon  the  actions  of  men  during  every  hour  of  their  life, 
that  all  nations,  fix>m  their  earliest  existence,  must  have  found 
it  necessary  to  watch  his  movement ; and  from  their  observa- 
tions to  form  certain  measures  of  time.  The  diurnal  course  of 
the  sun,  and  the  alternation  of  day  and  night,  would  be  easily 
observed,  and  would  lead  to  simple  rules  of  conduct.  The 
number  of  the  seasons,  and  their  regular  succession,  are  facts 
almost  equally  obvious,  though  a longer  time  is  requisite  for 
their  notation  and  their  reduction  to  a regular  series.  Hence 
the  annual  course  of  the  sun — corresponding  to  the  earth’s 
motion  round  its  orbit — must  have  been  soon  determined 
within  certain  narrow  limits  of  error.  It  must  soon  have  been 
perceived  that  the  lengthening  and  shortening  of  the  days  and 
nights — sueh  as  occurred  in  the  latitudes  of  Greece  and  Western 
Asia — was  subject  to  a fixed  law ; and  means  must  have  been 
found  for  determining  the  recurrence  of  the  equinoxes  and 


(19)  See  Brydone’s  Travels  in  Sicily,  Letter  ix.  He  heard  from  the 
inhabitants  of  the  mountain,  that  an  English  queen,  Anna,  who  had  made 
her  husband  a heretic,  was  burning  in  the  interior  of  the  volcano.  This 
Dantesque  idea  is  a singular  counterpart  to  Gray’s  couplet : 

‘ ’Twas  love  that  taught  a monarch  to  be  wise, 

And  gospel  light  first  beamed  from  Bolcyn's  eyea.’ 

(30)  See  Callim.  Hymn.  Dian.  46 — 61.  This  fable  is  rejected  in  the 
jEtna  of  Lucilius,  v.  29  (Wernsdorf,  Poet.  Lat.  Min.  voL  iv),  and  a phy- 
sical eanse  is  substituted. 
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solstices.  The  points  of  the  compass  would  thus  be  given.  The 
conception  of  the  ecliptic,  of  a great  circle  in  the  heaven  formed 
by  the  sun’s  annual  course,  and  of  its  obliquity  when  compared 
with  the  equator — the  great  circle  deduced  from  the  sun’s  daily 
course — would  be  of  later  introduction,  and  is  not  necessary  to 
the  formation  of  an  annual  period,  and  of  a rude  calendar  suffi- 
cient for  the  guidance  of  agriculture  and  navigation,  and  for  the 
other  ordinary  purposes  of  life.(’*) 

Annus  was  synonymous  with  annulus,  and  originally  meant 
a ring  or  circle,  like  circus  and  circulus,  the  former  of  which 
words  is  identical  with  the  Greek  k/>1koc,  or  ulpKot,  a ring. 
It  denoted  a cycle  of  time;  that  is,  a fixed  and  recurrent 
period.  (*®) 

The  succession  of  the  seasons  forms  a natural  cycle,  (*^)  which 
must,  from  the  earliest  formation  of  eivil  eommunities,  have 
led  to  the  establishment  of  a customary  annual  period,  defined 
with  greater  or  less  exactness.  The  eultivation  of  the  soil,  the 
breeding  of  sheep  and  cattle,  and  the  hunting  of  wild  animals, 
were  dependent  on  the  season.  The  same  was  the  case  with 
naiigation,  which  ceased  during  the  winter.  Amusements  in 


(31)  Annas  verfens  est  natorA,  dum  sol  percurrens  duodecim  signa 
eodem  unde  profectus  est  redit.  Censorin.  do  D.  N.  c.  19. 

fvtavTOt,  crop,  duAcxdpf^rop  \povos,  rjXiov  crcpioAop,  ircpicXddrrop  c£  »pwe  ciff 
&pas  TOO  dcoo,  tAo  koicXoo  too  aoTpov  ircpcApapAorop. — PoUux.  i.  5*i. 

(32)  ‘ TJt  parvi  circuli  annuli,  sic  magni  dicebantur  circites  anni,  unde 
annus.'  Varro,  L.  L.  vi.  8. 

Compare  Virgil,  Georg,  ii.  401 : — 

Bedit  agricolis  labor  actus  in  orbem, 

Atque  in  se  sua  per  vestigia  volvitur  annus. 

The  following  verses  of  Hermippus,  a poet  of  the  old  comedy,  indicate 
the  recurrent  character  of  the  year : — 

IriToAc  Ian  aTpoyyvXot  ttiv  01//1V,  « irooi/^l, 
ivroc  A*  <xwv  wcpicpx*rat  cvicX^  rd  irdor  tv  aVTif, 

Updc  Ai  ricrci  wtptrpixw  r^o  yijv  dwatdiraoav* 

6vopaZiTai  A*  loiaoroc,  «o  A1  wcpt^cppc  rcXevrr/o 
ooAfptao  ooA’  Ap^nv  rojcXwv  A'  dii  rb  avpa 
00  rabairai  Ai’  upipac  baijpipat  rpoxdCwo. 

Ap.  Stob.  Eel.  i.  8.  Meineke,  Fragm.  Com.  Gr.  vol.  ii.  p.  380.  The  word 
nuas  in  V.  3,  seems  to  show  that  those  verses  were  spoken  by  a chorus  of 
'Qpai. 

(33)  See  Gen.  i.  14  j viii.  22. 
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the  open  air,  such  as  national  games,  must  likewise  have  been 
fixed  with  reference  to  the  weather.  War  was  waged  during 
the  fine  part  of  the  year.  At  a period  of  semi-barbarism,  men 
were  more  dependent  on  the  seasons  than  at  a more  civilized 
stage  of  society.  Houses  were  iU  constructed,  clothing  was 
scanty,  and  even  scarcity  of  food  was  a constantly  recurring 
evil.  Roads  and  bridges  did  not  exist.  Navigation  was  timid 
and  unskilful. 

The  division  of  the  four  seasons,  though  of  considerable  anti- 
quity, (**)  is  not  decisively  indicated  in  nature.  The  antithesis 
between  summer  and  winter  is  obvious ; the  revival  of  nature 
in  spring,  after  the  torpor  of  winter,  is  also  a marked  epoch. 
But  autumn  is  a less  definite  season.  Hence  a division  of  the 
year  into  the  three  seasons  of  spring,  summer,  and  winter,  is 
attributed  to  the  ancient  Egyptians.  (’•)  The  year  of  the  ancient 
Germans  consisted  only  of  these  three  seasons,  according  to  the 
testimony  of  Tacitus  ;(*’’)  and  in  English,  the  same  three  seasons 
are  denoted  by  Anglo-Saxon  words ; whereas  the  word  ' autumn’ 
is  borrowed  from  the  Latin.  The  recurrence  of  the  seasons 
at  fixed  intervals  is  one  of  the  most  remarkable  laws  of  physical 


(34)  See  Galen,  ad  Hippocrat.  Epidem.  i.  vol.  zvii.  1.  p.  18,  ed.  Kuhn. 
The  treatise  of  Hippocrates  de  DiectA  iii.  68  (rol.  vi.  p.  594,  ed.  Littr^), 
says  that  the  year  is  generally  divided  into  four  seasons : that  the  winter 
lasts  from  the  setting  of  the  Pleiads  to  the  spring  equinox ; the  spring 
from  the  equinox  to  the  rising  of  the  Pleiads  ; the  summer  from  the  rising 
of  the  Pleiads  until  the  rising  of  Arcturus;  and  the  autumn  from  the 
rising  of  Arcturus  to  the  setting  of  the  Pleiads.  The  treatise  De  Diteta 
is  either  genuine,  or  as  ancient  as  Hippocrates,  Littrd,  vol.  i.  p.  356. 
Manilius,  li.  656,  considers  the  four  seasons  as  marked  by  nature. 

(35)  See  Macrob.  Sat.  i.  12,  § 14.  Virgil  supposes  the  spring  to  have 
immediately  followed  the  creation  of  the  world ; as  being  the  season  of 
renewal  of  vegetable  and  animal  life,  Georg,  ii.  336. 

(36)  Diod.  i.  26.  .£schylus,  in  describing  the  division  of  the  year  by 
Prometheus,  enumerates  only  the  three  seasons  of  winter,  summer,  and 
spring.  Prom.  464—6. 

(37)  Germ.  26.  Compare  Grimm,  Deutsche  Mythologie,  p.  436. 

^8)  See  Dean  Trench,  Select  Glossary  of  English  Words  (Lond.  1859), 

V.  Harvest. 

The  Hippocratean  treatise  irrpl  iffSofiaSar  distributed  the  year  into 
seven  seasons.  It  left  the  spring  and  autumn  undivided ; but  made  the 
winter  consist  of  three  seasons,  and  the  summer  of  two.  See  Galen,  ib. ; 
Hippocrates,  vol.  viii.  p.  635,  ed.  Littrd. 
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nature,  and  it  is  often  employed  by  the  ancients  as  a proof  of 
the  superintendence  of  the  world  by  a divine  Governor.  (’•) 
Besides  the  recurrence  of  the  seasons,  and  the  general  phe- 
nomena of  animal  and  vegetable  life  which  severally  accom- 
panied  them,  there  were  certain  special  and  local  phenomena 
which  returned  at  annual  periods.  Such  were  certain  winds, 
called  by  the  Greeks  the  Etesian,  from  their  annual  recurrence, 
migrations  of  certain  birds,('*®)  and  the  inundation  of  the  Nile; 
which  last  phenomenon  was  of  a peculiarly  striking  and  impor- 
tant character,  and  occupied  the  attention  of  Greek  observers 
and  speculators  from  an  early  date.{*') 

Homer  frequently  mentions  a definite  number  of  years ; which 
he  conceives  as  composed  of  months,  and  as  recurring  in  a con- 
stant cycle.  This  fact  proves  that  the  year  was  in  his  time  a 
fixed  and  recognised  period  of  time.(*“)  Now,  the  poems  of 
Homer  were  at  an  early  period  recited  and  read  over  every  part 
of  the  Greek  world.  Each  Hellenic  city  and  community,  from 
Sinope  to  Massilia,  must  have  understood  the  same  period  to  be 


(39)  See  the  celebrated  passage  of  Claudian,  at  the  beginning  of  the 
poem  against  Butinus  : — 

Nam  cum  dispoeiti  qussiBsem  foedera  mundi, 

Frtescriptosque  man  fines,  annitque  meatui, 

Et  lucis  noctiaque  vices,  tunc  omnia  rebar 
Conailio  firmata  Dei,  qui  lege  moveri 
Sidera,  yui  fruges  diverto  tempore  novel, 

Qui  variam  Phoeben  alicno  jusserit  igni 
Compleri,  solemque  suo ; porrexerit  undis 
Litora ; tellurem  medio  libraverit  axe. 

The  mutability  of  human  aflaira  is  contratted  with  the  stability  of  the 
universe  by  Mauilius,  i.  522 — 530. 

(40)  Hesiod  speaks  of  the  annual  cry  of  the  crane,  as  marking  the  time 
for  ploughing  and  the  winter  season.  Op.  446.  See  likewise  Ariatoph. 
At.  710. 

(41)  See  below,  ch.  2,  § 2. 

(4J)  The  third  and  fourth  years  are  mentioned  in  Od.  ii.  89,  xiiv. 
141-2;  four  years  in  Od.  ii.  107,  xix.  152;  five  years  in  II.  xxiii.  8M,  Od. 
xxiv.  309:  seven  years,  Od.  xiv.  28.5,  vii.  259;  eight  years,  Od.  vii.  2.59, 
261,  xiv.  287  ; nine  years,  11.  ii.  131,295,  Od.  v.  107  ; ten  years,  II.  viii.  404, 
418,  xii.  15,  Od.  v.  107,  xv.  18  ; eleven  years,  Od.  iii.  391 ; twenty  years, 
11.  xxiv.  766,  Od.  ii.  175,  xvi.  &15,  xvii.  327,  xix.  222,  484,  xxi.  208,  xxiii. 
102,  170,  xxiv.  322 : on  the  year  as  a reemrent  period,  II.  ii.  295,  Od. 
xiv.  294.  The  word  Xvica;3at  is  used  for  year  in  Od.  xiv.  161,  xix.  3CH5,  i.e. 
‘ the  course  of  the  sun.’  That  Homer’ a was  the  tropical  year  is  held  by 
Ideler,  Chron.  vol.  i.  p.  260. 
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designated  in  his  poetry  by  a year.  Each,  for  example,  must 
have  conceived  the  siege  of  Troy  to  have  occupied  ten  tropical 
years ; each  must  have  conceived  Ulysses  to  have  passed  eight 
tropical  years  in  the  island  of  Calypso ; each  must  have  con- 
ceived the  dog  Argus  to  have  died  in  the  twentieth  tropical  year 
from  his  master’s  departure  for  Troy. 

It  is  clear  that  from  an  early  period  there  must  have  been 
a measure  for  the  age  of  man.  Husbands  and  wives  must  have 
known  each  other’s  age.  Parents  must  have  known  the  age  of 
their  children. 

Hesiod  advises  a man  to  marry  about  the  age  of  thirty 
years.  (“)  His  wife  is  to  be  nineteen  years  old  at  her  mar- 
riage. (■‘^)  Tlie  same  early  poet  mentions  a boy  of  twelve  months, 
and  also  of  twelve  years.  (‘*) 

Homer  speaks  of  Ne.stor  having  outlived  two  generations, 
and  ruling  over  the  third.  (■“)  Hesiod  says  that  the  raven  lives 
nine  generations  of  man ; the  stag  four  generations  of  the  raven ; 
the  crow  three  generations  of  the  stag ; the  phoenix  nine  gene- 
rations of  the  crow ; and  the  nymphs  ten  generations  of  the 
phoenLx.('*’)  These  passages  imply  a conventional  number  of 
years  for  the  duration  of  a generation  of  mankind.  Mimnermus 
and  Solon  mention  the  ages  of  sixty  and  eighty  years.  (^)  Xeno- 
phanes reckons  his  age  at  07 + 25  = 92  years. (**)  The  life  of 
man  is  computed  by  Herodotus,  as  by  the  Psalmist,  at  seventy 
years.  (“) 

The  successive  ages  of  man  are  enumerated  by  Solon,  who 

(43)  Op-  694. 

(44)  Ib.  She  is  to  be  five  years  after  which  is  the  ace  of 
fourteen.  Pollux,  i.  68,  explains  ijSij  to  be  fourtcen  years.  See  K.  F. 
Hermann,  Privatalt.  der  6r.  § 4,  n.  19. 

(45)  Ib.  749,  60.  (46)  II.  i.  260. 

(47)  Fracm.  60,  ed.  Gaisford. 

(48)  Mimn.  fr.  6,  Solon,  fr.  20,  ed.  Schneidewin.  They  avoid  the 
number  </36o^^roi+a,  because  it  will  not  go  into  elegiac  verse.  Mr.  Glad- 
stone, Studies  on  Homer,  vol.  iii.  p.  441,  remarka  that  all  the  multiples  of 
ten  up  to  one  hundred  occur  in  the  Homeric  catalogue,  except  the  intrac- 
table €^lioflT}KOVTa. 

(49)  Diog.  Laert.  ii.  19. 

(,70)  i.  32  ; compare  Paalm  ic. 
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measures  them  by  periods  of  seven  years.  He  places  the  per- 
fection of  a man’s  bodily  strength  in  the  fourth  hebdomad,  from 
twenty-eight  to  thirty-five  years  of  age,  and  the  perfection  of 
his  mental  powers  in  the  seventh  and  eighth  hebdomads,  from 
forty-nine  to  sixty-three  years  of  age.  He  considers  life  to 
have  reached  its  natural  term  at  the  age  of  seventy.  (*•) 

Even  in  the  rudest  systems  of  jurisprudence  and  government, 
there  must  have  been  legal  definitions  dependent  upon  age.  The 
age  at  which  a man  became  master  of  his  property,  could  enjoy 
his  civic  rights,  was  liable  to  or  exempt  from  military  service, 
must  have  been  defined. (“*)  Rules  as  to  prescription,  more  or 
less  precise,  must  likewise  have  found  their  way,  at  an  early 
period,  into  the  judicial  practice  of  all  intelligent  nations,  and 
would  naturally  be  founded  upon  the  year.(“) 

The  accounts  of  the  early  history  of  the  Greek  States  repre- 
sent annual  magistracies  as  created  immediately  after  the  aboli- 
tion of  the  heroic  royalty.  Thus  the  annual  prytanes  are  stated 
to  have  ruled  at  Corinth  from  7 17  to  (557  b.c.  ; the  decennial 
archons  are  stated  to  have  governed  Athens  from  752  to  6S4, 
and  the  annual  archons  from  683  b.c.  The  Spartan  ephors,  the 
date  of  whose  institution  is  uncertain,  were  likewise  annual 
officers.  The  traditions  of  annual  Corinthian  prytanes  and 
decennial  Athenian  archons  do  not  indeed  rest  on  a firm  basis ; 
but  it  cannot  be  doubted  that  the  determination  of  high  ma- 
gistracies by  yearly  measurements  was  of  great  antiquity  in  the 
Greek  commonwealths.  The  Roman  consuls  were  not  established 


(iji)  Sol.  fr.  23;  Ccnsorin.c.  14;  Macrob.  Com.  Somn.  Scip.  i.  6.  The 
genumcncss  of  these  verses  has  been  suspected  by  some  critics. 

(52)  Concerning  the  period  of  see  K.  F.  ITenuann,  Staatsalt.  der 
Gr.  § 123;  Pi  ivatait.  § 36.  n.  13,  § 56,  n.  11.  As  to  the  il^mau  law  re- 
specting puierias,  see  Rein,  Rom.  Privatrecht,  p.  113. 

(53)  The  German  word  for  prescription  is  VerjaTxrung. 

Tlie  idea  of  prescription  is  expressed  in  the  following  passage  of 
AJschylus,  referring  to  the  combat  of  Eteocles  and  Polynices  : — 

dXX’  dvSpac  'Apyei'onri  Kalfifiovc  aXic 
(c  (Xdiiv*  alfia  yip  raPapatoe. 

dySpolv  d'  iiftaipoiv  OdvaroQ  wd'  aerorroeoc, 
oec  ten  yfipac  rovci  roe  pidaparo^. 

Sept.  Theb.  679—82. 
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till  509  B.c. ; but  the  custom  for  officers  of  State  to  mark  the 
year  by  annually  driving  a nail  into  the  wall  of  a temple,  seems 
to  have  been  ancient  in  Italy.  (**) 

Tyrtajus,  whose  lifetime  is  placed,  on  sufficient  evidence,  in 
the  7th  century  b.c.,  speaks  of  the  First  Messenian  War  having 
lasted  nineteen  years,  and  being  terminated  by  the  flight  of  the 
ilessenians  from  Ithome  in  the  twentieth  year  of  the  war.(®^) 
Both  ancients  and  modems  have  concurred  in  understanding 
that  in  this  passage  ordinary  solar  years  are  meant.  {“) 

Homer  does  not  mention  the  equinoxes ; and  he  alludes  to 
the  solstices  only  in  a fabulous  manner.  In  the  15th  book  of 
the  Odyssey  (v.  403),  the  swineherd  speaks  of  the  island  of 
Syria  as  situated  beyond  Ortygia,  ‘ the  seat  of  the  turns  of  the 
sun.’  By  Ortygia  it  has  been  supposed  that  Delos  is  meant ; by 
Syria  the  island  of  Syros.  The  Scholiast  thinks  that  the  allu- 
sion is  to  a cave  of  the  sun,  by  means  of  which  the  solstices 
were  noted. 

The  solstices  are  mentioned  three  times  by  Hesiod,  in  his 
Works  and  Days.(“)  In  the  first  passage  he  warns  the  hus- 
bandman to  plough  before  the  winter  solstice.  In  the  second, 
he  speaks  of  Arcturus  rising  fifty  days  after  the  winter  solstice. 
In  the  third,  he  says  that  the  period  of  fifty  days  after  the 
summer  solstice  is  favourable  to  navigation. 

Thucydides  is  studious  to  mark  that  his  chronological  nota- 
tion is  defined  by  natural  periods,  and  not  by  any  civil  calendar. 
He  determines  his  year  by  the  seasons — that  is  to  say,  his  his- 
torical year  is  the  solar  or  tropical  year.f'’*)  Notwithstanding 
the  absence  of  any  calendar  of  authority,  recognised  by  all  the 

(54)  See  Muller’s  Etrusker,  vol.  ii.  p.  32U  j Inquiry  into  the  Cred.  of 
the  Early  Korn.  Hist.,  vol.  i.  c.  5.  § 13. 

(55)  Fragm.  4,  ed.  Gaiaford. 

(56)  See  Grote,  Hist,  of  Gr.  vol.  ii.  p.  663.  ' 

(57)  Homer  describes  the  island  of  Meca  as  the  seat  of  the  rising  of  the 
suii,  Od.  xii.  4. 

(58)  See  TV.  477,  662,  661. 

(.69)  y'tpuvrai  ii  "C  ‘‘aoTa  iyiyvtro  Kara  Sipot  tai  xtif^uva,  ii.  1. 

Compare  v.  20,  on  the  inaccuracy  of  reckoning  by  magistrates.  The 
annual  computation  of  Thucydides  is  illustrated  by  Hoidtrell,  Annates 
Tbucydidei,  § 6,  14. 
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Greek  States,  in  the  Peloponnesian  War,  yet  the  period  of  a 
year  was  fixed  by  usage,  and  is  mentioned  as  a known  period 
in  treaties  between  different  States  made  for  a definite  number 
of  years.  (*®) 

Biot  supposes  the  points  of  the  eompass  to  have  been  origi- 
nally determined  by  obserring  the  places  of  the  rising  and 
setting  of  the  sun  on  any  day.  The  bisection  of  the  angle 
made  by  lines  drawn  from  these  points  to  the  place  of  the 
spectator  would  give  the  south  and  north,  with  a close  approach 
to  accuracy ; and  when  the  east  and  west  points  were  known, 
the  equinoxes  might  be  determined  by  watching  the  days  when 
a wall  running  due  cast  and  west  cast  no  shade  at  sunset  and 
sunrise.  (•’) 

It  may  be  considered  as  certain  that  the  solar  year,  with  its 
solstitial  and  equinoctial  points,  was  determined  without  astro- 
nomical precision,  but  sufficiently  for  practical  purposes,  at  a 
remote  period,  among  the  Greek  communities. (°®) 

§ 4 A lunation,  or  synodical  month,  being  the  interval  be- 
tween two  conjunctions  of  the  sun  and  moon,  is  equal  to  29d. 
1 2h.  44m.  It  was  founded  on  the  most  obvious  determination 
of  the  moon’s  course,  and  furnished  the  original  month  of  the 
Greeks,  which  was  taken,  in  round  numbers,  at  :30  days.(®*)  By 


(60)  A five  years'  trace  was  made  between  the  Peloponnesians  and 
Athenians  in  450  B.c.,  Thuc.  i.  112  ; a thirty  years'  trueo  in  -145  B.c.,  ib. 
116;  a fifty  years'  truce,  v.  18,  23  in  421  b.c.;  a hundred  years'  truce, 
V.  47 ; a treaty  between  the  Lacedaimonians  and  Argives  for  fifty  years, 
V.  79.  The  ancient  treaty  between  the  Eleans  and  a neighbouring  state, 
preserved  on  a brazen  plate  in  the  British  Museum  (Bceckh,  Corp.  Iiucript. 
Gr.  n.  11)  is  for  a hundred  years. 

Solon  is  said  to  have  enacted  his  laws  for  the  term  of  a hundred  years, 
Plut.  Sol.  25. 

(61)  See  Biot,  Bestes  de  I'ancicnne  Uranographie  dgyptienne.  Jour,  des 
Sav.  aout.  1854;  and.  Determination  de  I'equinoxe  vernal  effectude  en 
Egypte,  Jour,  des  Sav.  mai,  juin,  juillet,  1855. 

(6i)  The  celebration  of  the  summer  solstice  by  bonfires  is  considered 
by  Grimm  as  of  great  antiquity  among  the  northern  nations,  Deutsche 
Mythol.  p.  .349,  413. 

(63)  fiiiv  lari  xpdvoc  dwA  avvo^ov  ixi  <rvro7ov,  5 dxd  iravatXrfvov  hri 
rravaiXijvov.  lari  it  avvoioz  filv  oray  tv  rp  adry  fioipf  yivijrat  6 r/Xtoy  rai  t) 
oiXijvi)'  roDr' iori  rrtpi  nj»  rpuiKaia  nXqvyc,  Gemin.  c.  6.  aaXiirat  pi)v  rd 
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combining  the  course  of  the  sun  with  that  of  the  moon,  the 
tropical  year  was  assumed,  at  a rough  and  approximate  compu- 
tation, to  consist  of  12  lunations,  or  300  days.(®^) 

The  month  is  often  mentioned  by  Homer,  and  is  treated  as 
a constituent  part  of  the  ycar.{®®)  Hesiod  gives  detailed  pre- 
cepts respecting  the  character  of  its  days,  and  speaks  of  it  as 
containing  thirty  days.(“)  The  riddle  ascribed  to  Clcobulus, 
one  of  tbe  Seven  Sages,  or  to  his  daughter  Cleobuliua,  assigns 
twelve  months  to  the , year,  and  thirty  days  to  each  mouth. 


iTTo  avvofov  liri  auvo^ov  xpovitby  SiavTtjfiaf  cai  \oirbv,  ^ TptaKoyOi'iiupoc  xpiiyo^, 
Clcoraed.  ii.  5,  p.  135.  Luna  sinfrulos  sues  raonacs  confii-it  iliebus  undc- 
triginta  circiter  et  dimidiato.  Ceiiaorin.  I).  N.  c.  22.  Itoniulua,  cum 
inpenio  acri  quidem  aed  agreati  atatum  proprii  or.linaret  imperii,  initium 
cujuaque  mensis  ex  illo  sumebat  die  quo  noram  lunam  contigisact  videri. 
Macrob.  Sat.  i.  13,  § 5. 

vrf  fiiv  oi'v  iifitpa  rt  ytyoviv  orrw  rat  bta  ravra,  i)  rat  ippoetpuirarrie 

rvrXr/afw(  vtpiu^os'  pfii;  ci  tKttiay  mXpvtj  TtpuXyoyrra  rbv  tavnje  ritrXor  t/Xior 
iTTiraraXtj/lp,  ivtavrve  unbray  ijXiur  rity  iavrov  ntpUXff^/  rt'rXor.  Plat.  Tim. 
§ 14.  p.  3<J. 

(64)  Dein  morata  in  coitu  solia  biduo,  cum  tardiasime,  a triceaima 
luce  mraua  ad  enadem  vices  exit,  baud  scio  an  omnium  quie  in  ctelo  pernoaci 
potuerunt  magiatra.  In  duodecim  menaura  gpatia  oportere  diridi  annum, 
quando  ipsum  toties  aolem  redcuntem  ad  principia  consequitur.  Plin.  ii.  (i. 
Compare  Petav.  de  Doctr.  Temp.  i.  5. 

(65)  One  month  ia  mentioned  in  II.  ii.  2'.l‘2.  Od.  x.  14,  xii.  325,  xiv. 
241,  xxiv.  118)  three  raontha,  Od.  ivii.  10.8  ; thirteen  months,  II.  v.  38/  ; 
ToC  piy  t^iyorros  prjybt,  ToC  5'  iarnpiyoto,  Od.  xiv.  1G2,  xix.  306 ; a year 
consists  of  months  and  days,  Od.  xi.  234,  xiv.  233.  The  moon  is  called 
p^yj)  in  II.  xix.  374,  xxiii.  155.  The  Greek  word  for  month  w as  originally 
piyt,  which  form  is  preserved  in  the  Latin  mentis.  As  the  Greek  language 
did  not  tolerate  this  termination,  tile  word  piys  was  in  some  dialects 
softened  into  prtv,  in  others  into  ptir.  The  word  at\rjyr),  derived  from 
trAar,  denotes  the  moon’s  brightness;  because,  though  less  luminous  than 
the  aun,  it  is  devoid  of  heat.  jjAiot  or  ^lot  is  allied  w ith  <Xi;  or  »IXf), 
which  expresses  heat.  The  Latin  luna  is  contracted  from  lucina,  which  is 
a derivative  of  lux  or  luceo. 

(66)  Op.  etDi.764;  Pollux,  i.  63.  states  that  the  month  consists  of  three 
deeads,  or  ifxhp'pu,  and  that  the  last  day  is  railed  rpiaxui.  The  Athenians 
said  thirty  days  rather  than  a month,  Elmsley  ad  Arialoph.  Acham.  858. 

According  to  Suidas,  in  yew^vai,  the  ancient  Attic  tribes  were  four  in 
number ; each  of  them  contained  three  (pparpiai  or  rpirrets,  making  twelve ; 
and  each  r^parpia  or  rpirriJt  contained  thirty  yfio).  making  three  hundred 
and  sixty  yin).  Suidas  adds,  that  these  numbers  were  derived  from  the 
four  seasons,  the  twelve  months,  and  the  three  hundred  and  sixty  days  of 
the  year.  This  numerical  symmetry,  however,  is  probably  unliistorical, 
and  the  reference  to  the  calendar  fanciful.  See  Grote,  vol.  lii.  p.  73. 

Strabo,  ix.  1,  § 20,  states  that  more  than  three  hundred  statues  were 
erected  to  Demetrius  Fhalcreus  at  Athens,  whose  administration  lasted 
ten  years  from  317  b.c.  Nepos,  Miltiad.  6,  and  Plutarch,  Kcp.  Gcr.  Price. 
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making  a year  of  3f)0  days.(®’^)  Hippocrates  assumes  tlie  month 
to  consist  of  thirty  days.  (***)  Herodotus,  in  like  manner, 
reckons  the  month  at  thirty,  and  the  year  at  3C0  days.(®’) 
Even  Aristotle,  in  more  than  one  plaee,  gives  this  duration  hoth 
to  the  month  and  the  year.(^®)  According  to  Plutarch  the 
primitive  Roman  year  consisted  of  300  days.(^’) 

The  following  account  of  the  ancient  Greek  calendar  is  given 
by  Geminus : — 

‘ The  system  pursued  by  the  ancient  Greeks  was  to  de- 
termine their  months  by  the  moon,  and  their  years  by  the 
sun.  Tlic  laws  of  the  State  and  the  oracles  of  the  gods  con- 
curred in  prescribing  that  sacrifices  should  he  regulated  ac- 
cording to  three  established  standards — namely,  months,  days, 
and  years.  This  precept  all  the  Greeks  reduced  into  practice 
by  distinguishing  between  their  measures  of  time;  and  by 
regulating  the  years  according  to  the  sun,  and  the  days  and 
mouths  according  to  the  moon.  By  the  regulation  of  the  year 


27,  fix  the  number  at  three  hundred.  Varro,  ap.  Non.  o.  12  (in  luces), 
p.  361,  ed.  Gerlach  et  Kotb. 

‘ Hie  Demetrius  seneas  tot  aptu’st, 

Quot  luces  habet  annus  absolutas.' 

Lastly,  Diog.  Laert.  v.  75,  says  that  three  hundred  and  sixty  statues 
were  dedicated  to  him.  The  number  of  stalues  fluctuates,  and  thereferenco 
to  the  days  of  the  year  is  doubtless  fanciful  and  fabulous. 

(67)  Diog.  Laert.  i.  § 91 ; Suidas  in  KXfo^ovXi'i^,  Stob.  Eel.  Phys. 
i.  fi,  37;  Antli.  Pal.  xiv.  101.  Stoba-us  has  ((^Kom-a  in  the  second  line  ; the 
other  three  authorities  have  rpiajcon-a.  Tlie  sense  is  the  same ; but  rpid- 
Kovra  destroys  the  metre.  By  i^f]Kovra,  thirty  days  and  thirty  nights,= 
thirty  are  meant.  Cleobulus  was  contemporary  with  Solon. 

The  genuineness  of  this  riddle  cannot  be  safely  assumed,  but  it  cannot  bo 
disproved.  There  is  nothing  in  the  language  or  contents  inconsistent  with 
the  time  to  which  it  is  referred.  On  CTeobulina,  see  Plutarch,  Sept.  Sap. 
Conviv.  3. 

(f)8)  Dc  Cam.  vol.  xxi.  p.  412.  ed  Kuhn  j he  makes  9 months  10  days 
= 280  days,  and  De  Epidem.  ii.  3.  vol.  xxiii.  p.  454,  9 mouths  = 270  days. 

(69)  He  reckons  35  montlis  as  equal  to  1050  days,  and  70  years  as 
equal  to  25.200  days,  i.  32.  In  iii.  90,  he  states  that  the  annual  tribute 
yielded  by  the  Cilicians  to  Darius  was  3G0  white  horses,  being  one  horse 
for  each  day. 

(70)  Aristot.  H.  A.  ii.  17,  states  that  the  ribs  of  serpents  are  equal  in 
number  to  the  days  of  the  month,  being  30.  He  states,  in  vi.  20,  that  60 
days  is  the  sixth  part  of  the  year ; 72  days  the  filth  part ; three  entire 
months  the  fourth  part. 

(71)  Num.  18. 
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according  to  the  sun  was  meant  such  an  arrangement  as  secured 
that  the  same  periodical  sacrifices  should  always  be  performed 
to  the  gods  at  the  same  seasons  of  the  year ; that  the  venial 
sacrifices,  for  example,  should  always  fall  in  the  spring,  and  the 
summer  sacrifices  in  the  summer.  This  accordance  of  the 
sacrifices  with  the  season  of  the  year  was  considered  as  accep- 
table and  gratifying  to  the  gods  ; but  it  could  not  be  brought 
about,  unless  the  solstices  and  equinoxes  fell  at  the  same  times 
of  the  civil  year.  The  regulation  of  days  by  the  moon  con- 
sisted in  counting  them  by  the  moon’s  phases — the  last  day  of 
tlie  month  being  called  the  triacai,  or  thirticth.’{'®) 

Plato  states  that  the  months  and  years  are  regulated  in 
order  that  the  sacrifices  and  festivals  may  correspond  with  the 
natural  seasons  ;(^)  and  Cicero  remarks  that  the  system  of  in- 
tercalation was  introduced  with*this  objcct.("*) 

‘ All  nations  (says  Newton)  before  the  just  length  of  the 
solar  year  was  known,  reckoned  months  by  the  course  of  the 
moon,  and  years  by  tbe  returns  of  winter  and  snmmer,  spring 
and  autumn ; and  in  making  calendars  for  their  festivals,  they 
reckoned  thirty  days  to  a lunar  mouth,  and  twelve  lunar 
months  to  a year,  taking  the  nearest  round  numbers ; whence 
came  the  division  of  the  ecliptic  into  3G0  degrees. ’(^‘) 


(72)  c.  6.  Compare  Ovid,  Fa.st.  iii.,  ad  fin. 

‘ Luna  regit  menses.  Bujua  quoque  tempora  menais 
Finit  Aventino  Luna  colenda  jugo.' 

(73)  beg.  Tii.  § 14.  p.  809. 

(74)  De  Leg.  ii.  12. 

Speaking  of  the  Jewish  festivals,  Michaelis,  Comment,  on  the  Laws  of 
Moses,  art.  199,  vol.  iii.  p.  206,  remarks  : — ‘ The  festivals  appointed  for  a 
certain  day  of  the  moon,  had  all  a reference  to  the  beginning  and  end  of 
harvest,  and  to  the  vintage,  and  could  not  by  any  means  have  been 
celebrated  in  an  appropriate  manner,  nor  even  with  the  shadow  of  an  allu- 
sion to  these  seasons,  if  the  lunar  year  [of  354  days]  had  been  allowed  to 
fall  behind  (as  it  really  does)  about  33  days  in  the  course  of  33  moons.’ 
He  proceeds  to  show  that  the  ancient  Jews  rectified  this  defect  in  their 
calendar  by  a process  of  intercalation. 

Michaelis  cites  a statement  from  a traveller,  that  the  negroes  in  ‘Western 
Africa  had  a year  composed  of  lunations,  which  they  corrected  by  a 
reference  to  the  harvests. 

(75)  Chronology  of  Ancient  Kingdoms,  'Works,  vol.  v.  p.  55. 
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It  is  stated  that  Solon  made  a regulation  of  the  Attic  ealen- 
dar,  intended  to  remedy  the  inaccuracy  caused  by  treating  the 
sj'iiodical  lunar  mouth  as  exactly  equal  to  thirty  days ; whereas 
it  wants  llh.  Ifim.,  or  nearly  half  a day,  of  that  period.  This 
contrivance  consisted  in  dividing  the  thirtieth  day  (which  he 
called  fi<()  KOI  via)  between  the  old  and  new  month ; and  in 
making  some  of  the  months  /iil/  and  others  hollow : the  former 
consisting  of  thirty,  the  latter  of  twenty-nine  days.(^“)  If  this 
regulation  was  synchronous  with  the  legislation  of  Solon,  it 
took  place  about  591  b.c.,  near  the  middle  of  the  lifetime  of 
Thales. 

The  periodical,  as  distinguished  from  the  synodical  month, 
is  the  time  during  which  the  moon  makes  a revolution  from 
any  point  in  the  zodiac  back  to  the  same  point ; and  it  consists 
of  27d.  7h.  1:1m. ('")  Hence  a limar  month  is  sometimes  taken 
in  round  numbers  at  twenty-eight  days : and  this  is  the 
length  of  a lunar  month  according  to  the  law  of  England. ('”) 

The  lunar  year,  measured  by  twelve  periodical  lunations,  is 
:15  Id.  8h.  ISm.  .’ICs.,  being  nearly  eleven  days  shortiT  than  the 
solar  tropical  year. 

Allusions  to  the  year  and  month,  as  fixed  by  these  lunar 
standards,  sometimes  occur  in  antiquity.  Thus  the  passage  of  the 


(76)  Plat.  Solon,  2.5  ; Aristoph.  Nub.  1178—97  ; T)iog.  Lacrt.  i.  § 57, 
59.  Tlie  word  tmt  appears  to  nienn  ‘ that  which  belongs  to  the  former  of 
two  consecutive  periods.'  Thus  it  is  syiionvinoiis  w ith  ntpCirtms,  ' be- 
longing to  the  previous  year.'  In  the  phrase  tioj  ira'i  vi'a,  it  means  the  last 
day  of  the  first  of  two  consecutive  months,  as  opposed  to  the  first  day  of  the 
second  of  those  months. 

Minioie  videntur  crriisse,  qui  ad  lunie  cursum  menses  civiles  accomrao- 
darunt,  ut  in  Gnceia  plcrique,  apud  quos  alterni  menses  ad  trieenos  dies 
sunt  facti.  Censorin.  c.  22.  Compare  Ideler,  Chron.  vol.  i.  p.  2<3t>. 

In  the  apocryphal  book  of  Enoch,  written  about  ISO  a.c.,  alternate 
months  of  30  and  29  days  are  mentioned,  c.  78.  v.  15,  ed.  Dillmann,  Leipzig, 
1853.  Concerning  the  date  of  its  composition,  see  pref.  p.  xliv. 

(77)  Macrob.  in  Somn.  Scip.  i.  0,  § 19,  gives  about  28  days  to  the 
periodical  lunar  month,  and  30  days  to  the  synodical  lunar  month.  Cleo- 
medcB,  i.  3,  ii.  3,  6,  gives  28j  days  to  the  former,  and  .30  to  the  latter. 
Geminus,  c.  C,  states  the  duration  of  the  synodical  lunar  month  at  29.1' jj 
days. 

(78)  Blackstone,  Com.  vol.  ii.  p.  141. 
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Odyssey  which  describes  seven  herds  of  oxen  and  seven  flocks 
of  sheep,  each  containing  fifty  head,  in  the  island  of  Thrinacia, 
as  belonging  to  the  Sun,  and  as  tended  by  Phacthusa  and  Lam^ 
j)ctia,  daughters  of  Hyperion,  was  explained  by  Aristotle  to 
refer  to  the  lunar  year  of  350  days.('®)  This  round  number 
designated  the  lunar  year,  as  the  round  number  of  300  days 
designated  the  solar  year.  According  to  Macroblus,  the  com- 
mon year  of  the  Greeks  consisted  of  334  day8.(*) 

Tlie  period  of  ehild-bcariug  in  women,  which  is  280  days,  is 
usually  spokeu  of  by  the  ancient  writers  as  consisting  of  ten 
months.  This  seems  to  assume  a month  of  twenty-eight  days. 
The  moderns,  who  reckon  by  calendar  months  of  thirty  and 
thirty-one  days,  cominoidy  designate  this  i>criod  by  nine 
months.  ("*) 


(79)  Od.  xii.  129,  cum  Schol.  See  Nitzsch,  ad  loc.  vol.  iii.  p.  387. 
Iloiiier,  Od.  xiv.  13,  aays  that  in  Ithaca,  belonging  to  the  palace  of  Ulysses, 
were  twelve  enclosures,  each  containing  fifty  breeding  sows  { = COO).  The 
males  slept  outside,  and  were  much  fewer,  (or  their  number  w as  diminished 
by  the  suitors,  to  whom  the  swineherd  supplied  the  fattest : their  number 
was  360.  Mr.  Gladstone,  Studies  on  Homer,  vol.  iii.  p.  43o,  thinks  that 
this  number  alludes  to  the  nuruberof  days  in  the  year  ; but  the  coincidence 
seems  merely  accidental.  If  the  poet  had  described  the  consumption  of 
hogs  fur  an  exact  year,  he  might  have  specified  360,  meaning  that  one  was 
killed  each  day,  as  in  the  case  of  the  Cilician  tribute  of  3C<)  horses,  w Inch, 
as  Herodotus  remarks,  iii.  90,  was  a horse  for  every  day  : but  the  number 
in  question  represents  the  live  hogs  which  were  left  after  the  cousuniptiou 
of  the  suitors  had  been  provided  for.  The  word  e'l^eoio-a  w as  probably 
inserted  for  the  same  reason  that  ifiSonliKovTa  w as  omitted  in  the  Catalogue, 
viz.  metrical  convenience. 

(So)  Saturn,  i.  12,  § 2. 

(81)  Aristot.  Hist.  An.  vii.  4,  states  that  children  are  bom  at  the  7th, 
Klh,  and  9lh  mouth,  but  that  must  arc  born  at  the  10th,  some  even  at  the 
eleventh. 

In  Hippocrat.  Endem.  ii.  3,  17,  it  seems  to  bo  assumed  that  the  period 
of  gestation  is  9 montbs,  or  270  days.  Hut  in  the  Hippocratean  Treatises, 
wrpi  (irrapavou.  7,  and  Trrpl  okto^tjvov,  13,  it  is  laid  down  that  the  ]>eriod  is 
seven  quarantines,  or  28<(  days,  and  that  the  children  bom  at  this  time  are 
called  ten  months’  children.  Nevertheless,  the  month  is  here  taken  at  30 
days.  See  vol.  vii.  p.  ‘443,  460,  ed.  Littr6.  Compare  Galen,  vol.  xvii.  part  i. 
p.  450,  Kuhn. 

Menander  ap.  Meineke,  Fragm.  Com.  Gr.  vol.  iv.  p.  192,  ymii  «u«I 
dvsiipijsar,  followed  by  Terent.  Adelph.  iii.  4,  29,  iv.  6,  57 ; Hec.  v.  3,  24. 
The  fabulous  story  respecting  the  generation  and  birth  of  Orion  in  Schol. 
II.  xviii.  486,  alludes  to  ten  months  as  the  period  of  pregnancy.  Ten  months 
is  given  as  the  ordinary  period  of  pregnancy  in  lambhch.  vit.  I’ylhag.  Itri. 

The  Decemvirs  stated  this  period  at  ten  months,  Gell.  iii.  16;  Dirksen, 
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§ 5 All  the  authentic  evidence  which  is  now  extant,  and  all 
the  indications  contained  in  the  earliest  writers,  concur  in 
proving  that  there  was  a general  agreement  as  to  the  length  of 
the  year  and  the  month  from  a remote  period  of  antiquity. 
The  duration  of  the  year,  as  marked  by  the  apparent  course  of 
the  sun,  and  by  the  real  revolution  of  the  earth  in  its  orbit ; 
and  the  duration  of  the  month,  as  marked  by  the  revolution  of 
the  moon  round  the  earth,  and  its  return  to  conjunction  with 
the  sun,  were  determined  by  the  concurrent  observation  of  all 
nations.  The  determination  was,  however,  deficient  in  accu- 
racy, from  a want  of  a scientific  knowledge  of  astronomy,  of 
scientific  instruments  for  observation,  (including  a good  instru- 
ment for  the  measurement  of  time,)  and  of  recorded  observa- 
tions of  the  heavenly  bodies. 

Owing  to  the  disagreement  in  details  which  this  want  of 
precision  engendered,  each  ■Hellenic  State  had  a civil  or  reli- 
gious calendar  of  its  own ; and  the  years  of  difi'erent  national 
calendars  began  at  different  periods. 

Each  State,  moreover,  had  a peculiar  nomenclature  of 
months ; and  as  the  commencement  of  the  year  differed  ac- 
cording to  the  country,  each  national  series  of  months  com- 
menced its  course  from  a difi'erent  day.  The  calendar,  as  is 
stated  in  a passage  already  cited  from  Geminus,  was  regulated 
with  reference  to  sacrificial  observances  ; and  hence  the  names 
of  the  months  were,  as  a rule,  derived  from  a god,  or  from  some 
public  festival  or  other  sacred  celebration. (**)  In  later  times. 


Zwdlf-Tafel-Fragmente,  p.  283.  Ten  months  is  treated  as  the  time  of 
pregnancy  in  Dig.  ixviii.  2,  29  ; Cod.  vi.  29,  4.  See  likewise  Varro  ap. 
Non.  in  spissum.  p.  26fi,  ed.  Gerlaeh  et  Roth  (vol.  i.  p.  293,  ed.  Bipont); 
Virgil,  Eel.  iv.  61 : Ovid,  Heroid.  xi.  45;  Fast.  i.  33;  ii.  175,  445  : iii.  12-t; 
V.  534  ; Met.  ii.  453  ; viii.  50t)  ; ix.  281! ; X.  296,  479,  512. 

Tertullian,  de  Anima,  c.  37 : Legitima  nativitaa  ferme  decimi  mensis 
ingressus  est,  who  discovers  in  this  number  a connexion  with  the  Decalogue, 
lie  likewise  states,  ibid.,  that  the  Roman  goddesses  Nona  and  Decima 
derived  their  names  from  the  months  in  w hich  the  birth  usually  occurred. 
Ausonius,  Eclog.  de  Ratione  I’uerperii,  v.  39,  speaks  of  nine  months  us  the 
period  of  pregnancy.  Macrobius,  Comm,  tiumu.  Bcip.  i.  6,  § 66,  gives  the 
same  period. 

(82)  The  derivations  of  the  names  of  the  Attic  months  will  throw 
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when  flattery  had  introduced  the  system  of  apotheosis,  the 
names  of  powerful  rulers  were  given  to  certain  months.  Thus 
the  month  of  Munychion  was  called  by  the  Athenians  Derac- 
trion,  in  honour  of  Demetrius  Poliorcetcs.C'’)  The  Roman  mouth 
Quintilis  was  called  Julius,  in  honour  of  Julius  Cacsar,('^) 
and  the  month  Sextilis  afterwards  received  the  name  of  Au- 
gustus, in  honour  of  Augustus  Caesar.  (“)  Some  of  the  subse- 


light  on  this  subject.  Hecatombicon  took  its  name  from  the  festival  of 
liecatombiea  ; Metaneitnion  from  Apollo  Mfroyfirriot  j Boi-dromion  fronx 
the  festival  of  Boedromin;  Pyanepsion  from  the  festival  of  Pyanepsia; 
Msmaetcrion  from  the  festival  of  .Jupiter  jMnsmactes  ; Poseideon  from  the 
god  : Ganielion,  probably  from  a festival  of  Gamelia ; Anthesterion  from  a 
festival  of  Anthesteria ; Elaphebolion  from  the  festival  of  Elaphebolia  ; 
Munychion,  apparently  from  an  epithet  of  Diana  ; Thargelion  from  the  fes- 
tival of  Thargclia ; Scirophorion  from  the  umbrella  carried  in  a sacred  pro- 
cession. See  K.  F.  Hermann,  Gottesdienst.  Alt.  der  Gr.,  § 54 — 61.  Clinton, 
F.  H.,  vol.  ii.  p.  324. 

The  number  of  months  which  derived  their  names  from  gods  attests 
their  origin.  Thus  there  was  a month  ’AvlXXnioc  at  Delphi  and  other 
places  ; a month  ’AvoXXiivior  in  Elis,  'Apnofin  Bitbynia,  'Apripicrioc  in  many 
States  ; ' AfpociaioQ  in  Bitbynia  and  Cyprus,  Atnii'iTpwt  in  Bithynia  and 
Boeotia,  Aiouvaiot  in  Naupactus,  Chalcedon,  and  Tauromenium ; ^'of  in 
Macedonia,  Aiomcovpoc  in  Crete,  “Eppaioc  in  Beeotia,  'UpdvXtioc  in  Bithynia 
and  elsewhere ; "Hpaioc  in  Crete,  Bithynia,  and  Delphi  j TIjai<moc  in  a town 
of  Asia  Minor  ; noviifiuv  in  Athens  and  other  places.  Kpovioc  or  Kpovi'wv 
was  the  original  name  of  the  Attic  Hecatombieon.  In  other  cases  the  re- 
ference to  a festival  or  god  is  clear ; as  'AXaXxopivtoc,  ‘Avarorptwv,  Boi*^oriwe, 
ripniffriop,  AdXtoCr  AeXfiyio^,  At6a9vo^,  EvayyiXtoQ,  Bivpo^opioc,  'Iwvocpo/iioc, 
Triivioc,  SavSitot,  Ilpovrarijpiop.  Concerning  the  sacred  month  Cameus, 
see  lliuc.  V.  54. 

Galen,  vol.  xvii.  P.  1,  p.  21,  Kiihn.  Iv  dpxp  roS  tar'  iviavriy  wiporoc 
pijviic.  See  Clinton,  F.  H.,  vol.  iii.  p.  350,  who  emends  nipcriou.  Peritius 
is  the  third  month  from  Dios  ; i.e.  there  are  two  between.  See  K.  F. 
Hermann,  Griech.  Monatskunde,  p.  lOl.  The  text  in  Clinton  has 
iavray.  Perhaps  we  should  read  ear'  lytavror  ripac  IJtptriov  pijedc-  This 
gives  a meaning  to  tovto  ydp  atipatytt,  Ac.  Peritius  was  the  iburth  month 
of  the  Macedonian  year,  and  was  not  therefore  at  its  end ; but  as  it  fell 
about  the  time  of  the  winter  solstice,  Galen  may  consider  it  as  the  end  of 
the  year.  It  nearly  corresponded  to  the  Homan  January.  It  is  probable 
that  Ilipirioc  was  not  derived  from  wlp“C>  but  took  its  name  from  a Mace- 
donian festival.  See  Hermann,  p.  74,  who  derives  the  name  from  »<p>- 
livai,  and  thinks  that  it  was  equivalent  with  the  Homan  Ambarvalia. 

(83)  Pint.  Demetr.  12.  The  last  day  of  the  month— the  fvij  cai  via — 
was  also  called  Demetrias,  and  the  festival  of  Dionysia  was  called  De- 
metria. 

(84)  See  Censorin.  c.  22  ; Macrob.  Sat.  i.  12,  § 34  j Dio  Cass.  xliv.  5; 
Appian,  B.C.  ii.  106;  Suet.  Caisar,  76;  Pint.  ISum.  19.  This  month  was 
selected  because  his  birthday  fell  in  it.  The  change  took  place  in  4^1  B.c. 

(85)  Suet.  Aug.  31 ; Dio  Cass.  55,  6 ; Macrob.  i.  12,  § 35  ; Plut.  ib. 
The  dale  of  this  ^angc  was  8 b.c. 
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qucnt  Roman  emperors  made  similar  attempts,  but  not  with  the 
same  enduring  success.(**)  In  Rome  the  care  of  the  calendar 
was  considered  a religious  function,  and  it  had  from  the  earliest 
times  been  placed  in  the  hands  of  the  pontifices.f*") 

That  a civil  calendar  of  months,  having  a fixed  position  in 
the  year,  was  not  recognised  in  common  by  the  Greeks,  even  in 
the  second  century  after  Clirist,  is  clearly  expressed  in  the  fol- 
lowing passage  of  Galen.  This  writer,  in  a commentary  upon 
a Hippocratcan  treatise,  takes  occasion  to  remark  that  Hippo- 
crates defines  the  season  of  the  year  by  a direct  reference  to 
astronomical  facts. 

‘ Let  me  mention,  once  for  all,  with  reference  to  the  reduc- 
tion of  the  time  of  year  into  months,  that  if  all  nations  had  the 
same  months,  Hippocrates  would  not  have  spoken  of  Areturus, 
the  Pleiades,  and  the  Dog-star,  or  of  equinoxes  and  solstices ; 
he  woidd  have  been  satisfied  with  saying  that  at  the  com- 
mencement of  the  ^laccdonian  month  of  Dius,  for  example,  (•**) 


(86)  Thus  Tiberius  declined  a proposal  to  call  September  Tiberius, 
and  October  Livius,  Suet.  Tib.  26.  Caligula  gave  September  the  name  of 
Gormanicus,  in  honour  of  his  father.  Suet.  Calig.  15.  Nero  ordered  April 
to  be  called  after  his  name,  Neroneus,  Suet.  Ner.  55  ; Tac.  Ann.  xv.  74. 
xvi.  12.  Domitian  changed  the  name  of  September  into  Germanicus,  and 
of  October  into  Domitianus.  Suet.  Domit.  13;  Macrob.  Sat.  i.  12,36; 
Martial,  ix.  2 ; Pint.  Num.  19.  Upon  this  last  unsuccessful  attempt,  Ma- 
crobius  says  : — ‘ Sed  ubi  infaustum  vooiibulum  ex  omni  atre  vel  saxo  plactiit 
cradi,  menses  quoque  usurpatione  tyrannies!  appellationis  exuti  sunt : 
cantio  postea  principum  emterorum  diri  ominis  infausta  vitantium  mensibus 
a Septembri  usque  ad  Decembrera  prisca  nomina  reservavit.’  Comniodus, 
however,  made  a similar  attempt  at  a later  date  on  a larger  scale.  Hero- 
dian,  i.  14;  Dio  Cass.  67,  4;  72,  15  ; Suid.  in  KdpoSov.  Lamprid.  in  vit. 
c.  11.  The  Senate  decreed  that  the  months  of  September  and  October  were 
to  be  called  .Vntoninus  and  Faustinus,  in  honour  of  Antoninus  Pius  ; but 
he  declined  the  honour:  Jul.  Capit.  in  vit.  Anton.  Fii,  c.  10,  The  Em- 
peror Tacitus  ordered  the  month  of  September  to  be  called  by  his  name, 
Vopisc.  in  vit.  Tac.  c.  13.  See  Censorm.  ib.  ad  fin.,  and  compare  Gnev. 
Thes.  Ant.  Horn.  vol.  viii.  p.  305. 

(87)  See  Becker,  vol.  iv.  p.  233-438. 

(88)  Galen  was  born  about  130,  and  died  about  200  a.d.  The  lifetime 
of  Hippocrates  extended,  according  to  Clinton,  from  460  to  357  B.c.  He 
therefore  preceded  Galen  by  about  500  years. 

(89)  Dius  was  the  first  month  of  the  Macedonian  year,  which  began 
at  the  autumnal  equinox.  It  nearly  corresponds  with  October.  The 
proper  form  of  the  name  is  o Ai<w : it  is  printed  vi  Aiov  in  the  text  of 
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the  temperature  was  in  a particular  state.  But  inasmuch  as 
the  mouth  of  Dius  is  intelligible  only  to  the  Macedonians,  hut 
is  unintelligible  to  the  Athenians  and  the  rest  of  mankind,  and 
as  Hippocrates  wished  to  write  what  was  useful  to  men  of  all 
nations,  it  was  best  for  him  to  mention  the  equinox  alone, 
>rithout  naming  any  month;  for  the  equinox  is  a physical 
event,  affecting  the  whole  world ; whereas  months  are  local, 
and  differ  in  each  nation.’(°®) 

§ 6 Not  only  M’cre  the  Greek  States  without  any  common 
calendar  of  time,  by  reference  to  which  days  could  be  deter- 
mined, but  they  had  no  common  chronological  era  for  the  de- 
signation of  years.  No  trace  of  any  such  era  appears  either  in 
Herodotus  or  Thucydides.  Both  of  them  denote  a series  of 
years  by  stating  the  interval  between  the  event  in  question  and 
their  own  lifetime : or  by  stating  the  interval  between  the 
event  in  question  and  some  other  previous  event,  the  time  of 
which  is  assumed  to  be  known.  Thus  Herodotus  informs  us 
that  the  Trojan  war  preceded  his  own  time  by  800,  the  poets 
Hesiod  and  Homer  by  400  years. (*')  The  same  liistorian  reports 
the  statements  of  the  Egyptian  priests  that  900  years  had 
elapsed  between  the  death  of  King  Moeris  and  their  own 
tirae;(*®)  and  that  17,000  years  had  intervened  between  the  time 
of  Hercules  and  the  reign  of  Amasis;(*^)  also  the  statement  of 
the  Tyrian  priests,  that  2300  years  had  elapsed  since  the  foun- 
dation of  Tyre.(*‘) 

In  like  manner,  Thucydides  fixes  the  date  of  the  passage  of 
the  Siccli  into  Sicily,  by  stating  that  it  happened  300  years 


Galen,  but  the  correct  reading  is  to  Ai'ou ; i.e,  to  oyoiui  too  At'oo.  See 
Clinton,  Fast.  Hell.  vol.  iii.  p.  .'150. 

(90)  See  Hipp^at.  Epid.  1,  vol.  xvii.  part  1,  p.  19,  ed.  Kiihn.  The 
Acliteana  held  their  annual  elections  at  the  rising  of  the  Pleiads,  Poljb. 
iv.  37. 

(91)  ii.  5.3,  145.  (92)  ii.  13.  (93)  ii.  43. 

(94)  ii.  44.  On  the  chronology  of  Herodotus,  see  Rawlinson’s  Herodotus, 
Tol.  I.  p.  111.  Mr.  Kawlinson,  though  desirous  of  doing  justice  to  Hero- 
dotus, seems  to  me  not  to  make  sulbcient  allowance  for  the  helpless  posi- 
tion of  a historian  writing  at  a time  when  there  was  no  recognised  chro- 
nological era,  and  no  certain  chronological  data  for  distant  periods. 
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before  the  foundation  of  Xaxos,  which  preceded  his  own  birth 
by  about  550  years  :(*®)  he  states  that  the  interval  between  the 
legislation  of  Lycurgus  and  the  end  of  the  Peloponnesian  war 
was  a little  above  400  years. (**)  He  speaks  of  Melos  as  having 
been  founded  700  years  before  its  capture.  He  likewise 
reckons  the  interval  from  the  building  of  triremes  for  the 
Samians  by  Amcinocles  of  Corinth,  and  from  the  sea-fight 
of  the  Corinthians  and  Corcyrseans,  to  the  end  of  the  same 
war  respectively  at  300  and  200  years.(®^)  For  the  Pelopon- 
nesian war,  the  main  subject  of  bis  work,  he  counts  from  the 
beginning  of  the  war,  and  makes  the  first  year  of  the  war  his 
era,  to  which  the  successive  years  are  referred. 

Xenophon  adopts  a mode  of  chronological  notation  similar  to 
that  employed  by  Thucydides.  (**) 

An  era  or  epoch  is  a conventional  point  of  past  time,  deter- 
mined by  counting  back  from  the  present  time,  and  used  as  a 
fixed  point  of  reference  for  chronological  purposes.  The  refe- 
rence may  be  made  by  reckoning  the  years  after  it ; as  when  a 
date  is  fixed  by  the  years  after  tlie  era  of  Nabonassar,  after  the 
foundation  of  Rome,  after  the  birth  of  Christ,  after  the 
Hegira  : or  by  reckoning  the  years  before  it,  as  when  a date  is 
fixed  by  the  years  before  the  birth  of  Christ.  This  simple  and 
convenient  contrivance,  by  which  alone  a clear  idea  can  be 
formed  of  the  chronological  relations  of  past  events,  was  un- 
known to  the  ancients,  until  the  time  when  the  Greeks  at- 
tempted to  establish  an  era  by  counting  from  the  first  Olym- 
piad, and  when  the  Romans,  at  a later  period,  reckoned  by  the 
years  from  the  foundation  of  their  city.  Timseus,  who  died 
about  256  b.c.,  is  stated  to  have  been  the  earliest  historian  who 
made  a systematic  use  of  the  Olympic  era;(**)  it  was  always 


(95)  pi-  2. 

(96)  i.  18.  The  date  of  the  last  year  of  the  Peloponnesian  War  is 
404  B.c. 

(97)  V.  112,  i.  13. 

(98)  See  Schneider  ad  Xen.  Hell.  i.  2.  1. 

(99)  See  Polyb.  xii.  11. 
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confined  to  historical  and  literary  writers,  and  never  passed  into 
use  in  civil  and  political  lifc.('®”) 

Tlie  era  of  Nabonassar  appears  to  have  been  used  only  for 
astronomical  purposes. 

The  Greeks  frequently  reckoned  dates  from  the  Trojan  war, 
assuming  it  to  be  a historical  event,  determined  chronologieally. 
Thus  Thucydides  states  that  the  Boeotians  migrated  from  Ame 
to  Boeotia  sixty  years  after  the  capture  of  Troy,  and  that  the 
Dorians  conquered  the  Pcloponnese  eighty  years  after  the  same 
cjJoch.C"*)  All  the  subsequent  Greek  writers  use  the  Trojan  era 
occasionally,  as  a point  of  reference.  But  neither  the  Trojan 
war  nor  the  first  Olympiad  ever  became  a fixed  era  for  all 
Greeks,  as  the  birth  of  Christ  has  become  to  Christian  nations, 
and  even  as  the  Hegira  has  become  to  Mahometan  nations. 

In  like  manner  the  Homans  reckoned  from  the  foundation  of 
the  city ; and  sometimes  from  the^expulsion  of  the  kings  or  the 
Gallic  conflagration.  In  Rome,  however,  the  official  mode  of 
designating  the  year  was  by  the  name  of  the  annual  eonsuls  ; a 
similar  mode  of  designation  was  generally  adopted  in  the  Greek 
states — thus,  at  Athens,  an  annual  archon,  at  Sparta  an  ephor 
was  eponymous,  that  is,  he  gave  his  name  to  the  year.('“®)  In 
many  cases  a priest  or  priestess,  or  other  sacred  officer,  per- 
formed this  function  doubtless  on  account  of  the  connexion 
of  the  civil  calendar  with  periodical  rites  of  the  national  reli- 
gion, to  which  reference  has  been  already  made. 

The  reckoning  of  the  year  by  the  names  of  the  annual  ma- 


(100)  See  Kraose’g  Olympia,  p.  58. 

(101)  i.  12.  Concerning  the  Trojan  era,  see  Clinton,  F.  H.,  vol.  i. 
p.  123  i Fiacher’s  unfiiiiahcd  Griochiache  Zcittafeln,  p.  3. 

(102)  See  Dodwell  de  Cyclia,  p.  320;  Manao  Sparta,  vol.  ii.  p.  379; 
Jlilller,  Dor.  iii.  7,  7. 

(103)  See  the  enumeration  of  eponymous  sacerdotal  ofilcera  in  £.  F. 
Hermann.  Gotteadienstl.  Alt.  dcr  Griechen,  § 4-1,  n.  10.  Thucyd.  ii.  2,  fixes 
the  be^innin;;  of  the  Peloponnesian  war  by  saying  that  it  fell  in  the 
archonship  of  Pythodorus  at  Athens,  the  ephoralty  of  .Fiicsius  at  Sparta, 
and  the  481h  year  of  the  priesthood  of  Chiwsis  at  Argos.  The  Hicrom- 
nemon  was  the  eponymous  magistrate  at  Byzantium,  Demoath.  Coron. 
p.  255 ; Polyb.  iv.  52.  Compare  Muller,  Dor.  iii.  9.  10. 
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gistrates  implied  an  era,  beeause  the  registration  of  the  names 
was  eontinuous  up  to  a eertain  point.  But  the  conversion  of 
the  names  into  a numerical  date  must  have  often  required  refe- 
rence or  calculation,  and  could  only  have  been  ohnous  to  the 
memory  for  recent  years.  Yet  the  Homans  appear  to  have  used 
this  mode  of  chronological  notation  not  only  for  civil,  but  also 
for  domestic  purposes ; thus  they  reckoned  the  year  of  their 
birth  by  the  names  of  the  consuls ; and  they  marked  their  wine- 
casks,  in  order  to  denote  the  year  of  the  vintage,  by  the  names 
of  the  same  officers. 

The  official  or  legal  practice  of  designating  the  year  by  the 
king’s  reign — still  practised  in  England — is  similar  in  its  na- 
ture. It  c.xactly  corresponds  to  the  determination  by  the  year 
of  an  officer  who  was  not  annual ; as  when  Thucydides  states 
that  the  commencement  of  the  Peloponnesian  War  fell  in  the 
forty-eighth  year  of  the  Argivc  priestess,  Clirysis.('“) 


(104)  Compare  the  following  passages: 

‘ Hie  dies,  anno  redeunte  fcslus, 

Corticem  astriotum  pice  dimovebit 
Amphorie  fumum  bil>ere  inslitvita; 

Consule  Tullo.’ — Herat.  Carm.  iii.  8. 

The  ode  to  the  Amphora  begins  ; 

‘ O nata  mecum  consule  ^lanlio.' — iii.  21. 

L.  Manlius  Torquatus,  consul  in  G89  c.c.  is  meant.  Ho  is  again  alluded 
to  in  £pod.  xiii.  6 : ‘ Tu  vina  Torquato  move,  consule  pressa  meo.' 

‘ Defluat,  et  lento  splendescat  turhida  limo 
Amphora  centeno  console  facta  minor.’ — Martial,  riii.  45. 

‘ ^se  capillato  diSusam  consule  potat 
Calcatamque  tenet  bellis  socialibus  uram.* — Juv.  T.  30-1. 

MTicre  Kuperti  says:  ‘Nam  cadis  inscribebantur  nomina  consulum, 
quibns  vinum  condehatur.’  A person  dated  bis  birth  by  the  consuls  ; as 
Horace  above,  and  Cic.  Brut.  ‘1.3.  Horace  dates  his  youth  by  a consul. 
Carm.  iii.  14.  Ulpian,  Dig.  ii.  13,  1,  uses  the  expression  ‘ dies  et  consul  ’ 
several  times  for  the  day  and  year.  He  lays  it  down  that  when  the 
plaintiff  gives  written  notice  of  action  to  the  defendant,  he  is  not  to  add 
the  day  and  year : ‘ editionea  sine  die  et  console  fieri  debent.’  By  ‘ the 
day  ' is  meant  the  day  of  the  month.  A complete  Roman  date  expressed 
the  day  of  the  month  and  the  names  of  the  consuls : for  example,  the  day 
of  CiEsar's  assassination  would  have  been  dated  ‘the  Ides  of  March,  in 
the  consulship  of  Ctesar  and  Antonius.’ 

(105)  The  twenty-sixth  year  of  a fabulous  Argivc  priestess,  Alcyone  (or 
Aleinoe),  who  lived  three  generations  before  the  Trojan  war,  was  men- 
tioned by  Hellanicus,  Dion.  Hal.  i.  22.  A work  upon  the  scries  of  the.se 
priestesses  was  written  by  Hellanicus,  Fragm.  Hist.  Gr.  vol.  i.  p.  xiviL 
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There  is  no  visible  phenomenon  to  mark  the  beginning  or 
end  of  a solar  year,  as  there  is  to  mark  the  beginning  and  end 
of  a lunar  month.  The  sun  has  always  the  same  appearance : 
unlike  the  moon,  it  has  no  phases.  The  commeneement  of 
the  year  might  therefore  be  placed  at  any  point : wherever  it 
was  taken,  it  would  necessarily  include  the  four  seasons.  The 
Attic  year  began  at  the  summer  solstice ; and  the  same  rule 
was  observed  in  several  Ionic  states.  Sparta,  with  the  other 
Peloponnesian  States,  and  Macedon,  began  their  year  with  the 
autumnal  equinox : the  Boeotian,  Delphian,  and  Bithynian 
years  began  at  the  winter  solstice.  The  commencement  of 
the  Roman  year  appears  likewise  to  have  been  regulated  by 
the  last-mentioned  standard.  January  was  the  first  month  after 
that  which  included  the  winter  solstice. (''*)  March,  however, 
continued  to  be  the  beginning  of  the  year  for  many  legal  and 
domestic  purposes  among  the  Romans,  after  the  civil  year 
began  with  January.  ("’*) 

In  modern  states,  it  is  not  unusual,  notwithstanding  the 
prevalence  of  the  established  calendar,  to  make  use  of  a year 
which  docs  not  begin  on  the  first  of  January.  Thus  in  England 
the  year  for  many  municipal  and  parochial  purposes  is  reckoned 
from  Lady-day  or  Michaclmas-day.  The  tenure  of  laud  is 
generally  computed  by  the  same  periods.  In  Scotland,  the 
period  in  contracts  of  landlord  and  tenant  is  often  dated  from 
Lammas  or  Candlemas.  As  according  to  this  system,  the  year 
is  reckoned  between  two  days  determined  by  the  established 


(106)  See  the  description  of  tlie  moon's  phases  in  the  verses  of  Sopho- 
cles, Fragm.  713,  Dindorf. 

(107)  K.  F.  Hermann,  Griech.  Monatskunde,  p.  122-9. 

(108)  See  the  remarks  of  Pint.  Qutest.  Rom.  19.  Simplicius,  ad  .kristot. 
Phya.  p.  400,  b.  ed.  Brandis,  says  that  different  nations  begin  their  year 
at  different  periods : that  the  Athenian  year  begins  at  the  summer  solstice, 
the  year  of  the  States  of  Asia  Minor  at  the  autumnal  equinox;  the 
Roman  year  at  the  winter  solstice  ; the  year  of  the  Arabians  and  Damas- 
cenes  at  the  vernal  equinox.  The  word  Miratt  is  corrupt,  and  I am  unable 
to  emend  it.  The  small  town  of  Minoa,  in  Crete  [Mie^ai]  cannot  be 
meant. 

(loq)  Macrob.  Sat.  i.  12,  § 7. 
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calendar,  no  confusion  or  uncertainty  is  created  by  the  de- 
parture from  the  ordinary  computation. 

In  the  middle  ages,  the  system,  derived  from  the  Roman 
calendar,  of  beginning  the  year  with  the  first  of  January  was, 
to  a great  extent,  abandoned ; and  years  commencing  at  dif- 
ferent festivals  of  the  Church  were  introduced.  (”®)  The  most 
prevalent  of  these  was  the  year  commencing  on  the  festival  of 
the  Annunciation  of  the  Virgin,  or  Lady-day,  March  25,  which 
was  generally  used  in  England  from  the  fifteenth  eeuturj’^,  till 
the  abolition  of  the  old  style  in  1752.(”') 

§ 7 All  eredible  testimony,  and  all  antecedent  probability, 
lead  to  the  result  that  a solar  year,  containing  twelve  lunar 
months — determined  within  certain  limits  of  error — has  been 
generally  recognised  by  the  nations  adjoining  the  Mediterra- 
nean, from  a remote  antiquity.  Some  statements  of  ancient 
writers,  and  some  conjectures  of  modern  critics,  arc,  however, 
inconsistent  with  this  conclusion,  and  point  to  the  existence  of 
divergent  years,  wholly  independent  of  the  eourse  of  the  sun 
through  the  zodiac,  according  to  the  view  of  the  ancients,  or  of 
the  periodic  time  of  the  earth  in  its  orbit,  according  to  the 
Copemican  system. 

Thus  the  Arcadians  are  reported  to  have  used  a year  of  three 
months,  or  four  months  (for  its  duration  is  variously  re- 
ported) and  the  Carians  and  Acarnanians  a year  of  six 
months.  ("’)  This  short  year  is  given  as  a reason  for  the  fabu- 
lous epithet  of  the  Arcadians,  which  designated  them  as  Pnelu- 
narians  .•(’**)  it  is  stated  that  they  had  a year  before  it  was  regu- 


(110)  See  Ideler,  Chron.,  vol.  ii.p.  325-343.  Arago,  Pop.  Astr.  b.  33, 
c.  21. 

(111)  Seethe  short  Dissertation  ‘On  the  Ancient  Manner  of  Dating 
the  Beginning  of  the  Year,’  in  the  Annual  Register  for  1759,  vol.  ii.  p.  410. 

(iia)  Censorin.  c.  19,  Plin.  vii.  48,  Macrob.  Sat.  i.  12,  9,  and  Solin.  i. 
§ 34,  state  the  Arcadian  year  at  three  months.  Pint.  fium.  18  states  it  at 
lour  months. 

(113)  Censorin.  19  ; Augustin,  C.  D.  xv.  12  ; Plut.  Num.  ib. ; Macrob. 
ib. : Solin.  ib. 

(114)  npocriXrimi.  See  Schol.  Apollon.  Rhod.  iv.  264.  Eudoxus  is  here 
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latcd  in  Greece  according  to  the  moon’s  course but  this 
rea-son  is  insuflScient,  for  if  their  year  consisted  of  months,  it 
must  have  been  regulated  by  the  moon.  It  was  the  solar  year 
from  which  this  trimestrial  or  quadrimestrial  period  deviated. 

A different,  though  not  more  authentic,  origin  for  this  epithet 
of  the  Arcadians  was  assigned  by  Aristotle,  in  the  chapter  of  his 
Collection  of  Constitutions  which  related  to  the  Tcgcatcs,  an 
Arcadian  community.  The  great  philosopher  thought  fit  to 
inform  his  readers  that  Arcadia  was  originally  inhabited  by 
barbarians,  who  were  expelled  by  the  Arcadians  in  consequence 
of  a battle  fought  before  the  rising  of  the  moon.(^**)  Mnasca.s, 
who  wrote  about  the  beginning  of  the  second  centnry  b.c.  re- 
sorterl  to  another  explanation : he  converted  the  epithet  into  a 
man,  and  derived  it  from  Prosclenus,  an  ancient  king  of  the 
Arcadians.  In  the  feeble  treatise  on  Astronomy  ascribed 
to  Lucian,  the  epithet  is  explained  by  the  supposition  that  the 
Arcadians  despised  astronomy,  and  were  ignorant  of  the 
moon.('”*) 

These  abnormal  years  are  designated  by  Censorinus  as  ‘ in- 
volved in  the  darkness  of  remote  antiquity  ;’(*'*)  and  the  short 
years  attributed  to  the  Arcadians,  Carians,  and  Acarnanians, 
are  probably  not  less  unreal  than  the  long  year  of  thirteen 

quoted  as  an  authority  for  the  fable  that  the  Arcadiana  were  anterior  to 
the  moon.  Compare  Ovid,  Fast.  i.  4H9 — 

Orta  prior  luna,  de  ae  .si  creditor  ipsi, 

A magno  tellus  Arcade  nomen  habet. 

Fast.  ii.  287 — 

Ante  Jorem  genitum  terras  hahuisse  femntur 
Arcades,  et  Iun&  gens  prior  ilia  fuit. 

According  to  Slcph.  Byz.  in  'Apitac,  Ilippys  of  Hliegium  first  gave  the 
epithet  of  7rpo<r«Xi;w)t  to  the  Arcadians.  Sec  Frag.  Hist.  Gr.  vol.  ii.  p.  12. 
lie  appears  to  have  been  earlier  lhau  Herodotus. 

Compare  Lycophr.  482. 

(115)  Censorin.  ib. 

(116)  Ap.  Scbol.  Apollon,  ib. ; Fragtn.  Hist.  Gr.  vol.  ii.  p.  133.  Com- 
pare the  dissertation  of  Ueyne,  de  Arcudibus  lun&  antiquioribus.  Opuscula. 
vol.  ii.  p.  332  353,  who  is  not  able  to  throw  much  light  upon  the  origin  of 
the  epithet. 

(117)  Ap.  Schol.  Apollon,  ib ; Fragm.  Hist.  Gr.  vol.  iii.  p.  150. 

(i  18)  De  Astrol.  26. 

(i  19)  Caligiue  jam  profundm  vetustatia  obducti,  c.  20. 
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months  and  374  days  which  is  attributed  to  the  Lavi- 
uians.(**’) 

§ 8 There  are  likewise  numerous  statements  respecting  a 
short  Egyptian  year,  which  we  shall  have  occasion  to  examine 
hereafter,  in  connexion  with  the  general  subject  of  Egyptian 

astronomy.  (”’) 

Of  the  testimonies  respecting  a short  Egyptian  year,  the 
only  one  entitled  to  much  consideration  is  that  of  Eudoxus, 
who  (according  to  the  report  of  Proclus,  a writer  of  the  fifth 
century  after  Christ)  stated  that  the  Egyptians  designated  a 
month  by  the  appellation  of  a Now  it  is  impossible 

to  suppose  that,  in  the  time  of  Eudoxus,  the  Egyptians  were 
unacquainted  with  the  common  solar  year.  The  Egyptian 
astronomy  is,  both  by  ancients  and  modems,  referred  to  a re- 
mote date ; the  Egyptian  astronomers  and  geometers  arc  sup- 
posed to  have  been  the  teachers  of  the  Greeks,  as  early  as  the 
time  of  Thales  and  Pythagoras.  Herodotus  states  that  the 
Egyptians  were  the  first  of  all  mankind  who  invented  the  year, 
and  divided  it  into  twelve  parts. Macrobius  aflirnis  that 
while  other  nations  had  erroneous  years  of  different  lengths,  the 
Egyptian  year  was  always  accurate. ('^)  We  are  even  informed 
that  the  Egyptian  year  was  changed  from  3C0  to  3G5  days,  in 
the  year  of  the  World  3716.  The  statement  of  Eudoxus  cannot 
therefore  he  supposed  to  mean  that  the  chronological  period  of 
a solar  year,  as  received  by  other  nations,  was,  in  the  fourth 
century  before  Christ,  about  thirty  years  before  the  foundation 
of  Alexandria,  unknown  to  the  Egyptians. 

If  therefore  the  statement  of  Eudoxus  referred  to  his  own 
time,  the  designation  of  a lunar  month  by  the  term  year  must 


(lao)  Solin.  § 31;  Auguatiii,  C.  D.  xv.  2. 

(121)  Below,  ch.  V.  § 4,  7. 

(122)  tt  Kai  ii  (pqtrtv  Ei’^otoC  aX»;0fC,  oTt  Aiyvwnot  ri>v  fitjva  h'iavrbv  tKa- 

Xoee,  oi'k  tf  roie  woXXwv  roeruiv  iviavrtnv  tyot  Ti  9av^afrr6v. 

I'roclug  in  Plat.  Tim.  p.  31,  F.,  referring  to  tbe  passage  p.  22,  B.,  <1  SiXue, 
SdXwv,  ’’EXXi|r«r  dti  irattte  ierk. 

( 1 23)  ii.  4.  By  tvuttKa  Herodotus  must  mean  months. 

(124)  Sat.  i.  12,  § 2. 
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have  been  grounded  on  some  peculiar  phraseology,  or  have 
been  derived  from  some  peculiar  origin,  as  to  the  nature  of 
which  we  are  uninformed.  If,  on  the  other  hand,  it  referred 
to  the  remote  antiquity  of  Egypt,  the  statement  cannot  be  re- 
garded as  deserving  of  credit ; and  it  may  be  put  on  the  same 
footing  as  the  many  wild  and  extravagant  stories  concerning 
the  fabulous  ages  of  that  country,  which  Herodotus  had  heard 
from  the  Egyptian  priests  about  half  a century  earlier. 

The  statements  of  later  writers,  that  the  original  Egyptian 
year  consisted  of  four  months,  or  of  three  months — the  division 
being  in  one  case  determined  by  three  seasons,  and  in  the 
other  by  four  seasons — are  apparently  of  late  fabrication.  They 
are  wanting  both  in  external  attestation  and  internal  pro- 
bability ; they  are  likewise  accompanied  with  an  etymological 
legend,  which  represents  the  division  of  the  seasons  (wpai)  as 
the  work  of  the  Egyptian  god  and  king  Horus('**) — a legend 
which  is  clearly  of  Greek  origin. 

The  ancient  Egyptians  are,  moreover,  stated  by  some  of  the 
late  chronographers  to  have  given  the  appellation  of  year  even 
to  a day.(^®*)  This  statement  appears  to  have  been  devised 
merely  as  a contrivance  for  reducing  the  enormous  periods  of 
time  assigned  to  the  fabulous  antiquity  of  Egypt.  BaUly  uses 
the  same  hypothesis  for  reducing  the  long  periods  cited  for 
the  astronomical  observations  of  the  Chaldeans.  It 

is  difficult  to  understand  the  meaning  of  this  hypothesis,  or 
to  give  it  any  rational  construction.  The  ancient  Egyptians 
must  have  been  conscious  of  that  period,  consisting  of  twenty- 
four  hours  of  light  and  darkness,  which  we  call  a day,  and 
which  the  later  Greeks  denoted  by  the  more  precise  name  of 


(125)  Censor.  19.  Orus,  the  son  of  Osiris,  is  described  by  Herodotus 
as  having  been  King  of  Egypt,  ii.  144.  Diodorus  calls  him  Homs,  and 
says  that  he  was  the  last  of  the  gods  who  reigned  over  Egypt,  i.  26. 

(126)  See  the  Anonymi  Chronologies  prefixed  to  Malalas,  p.  21,  and 
Malalas,  lib.  ii.  p.  23,  ed.  Bonn.  Suidas  in  ^tov.  Chron.  Fssch.  vol.  i.  p.  81, 
ed.  Bonn. 

(127)  Astron.  Anc.  p.  295,  373,  377. 

P 


Digitized  by  Google 


34 


PRIMITIVE  ASTRONOMY  OF 


[chap.  I. 


vvxBtifiipov.C^  The  word  which  expressed  this  simple  and 
necessary  idea  must  have  been  appropriated  to  it.  If  they  liad 
not  carried  their  observations  of  the  sun’s  course  so  far  as  to 
form  an  idea  of  a year,  they  could  have  had  no  name  for  this 
important  measure  of  time.  As  soon  as  they  formed  an  idea  of 
a year,  they  would  naturally  give  it  a name ; but  this  name 
must  have  been  different  from  that  by  which  they  signified  a 
day.('®*) 

§ 9 The  most  celebrated,  however,  of  the  abnormal  years 
is  the  ancient  Roman  year,  attributed  to  the  institution  of 
Romulus. 

The  belief  in  an  original  year  of  ten  months  was  prevalent 
among  the  antiquarian  and  historical  writers  of  Rome.  The 
most  ancient  authority  cited  for  it  is  M.  Fulvius  Nobilior,(^’®) 
a contemporary  of  Cato  the  Elder,  who  was  consul  in  189  b.c.  : 
he  had  a taste  for  literature  ; he  had  devoted  a peculiar  atten- 
tion to  chronology;  and  had  set  up  some  fasti  in  a temple 
which  he  erected  to  Hercules  and  the  Muses.(*’i)  Junius 
Gracchanus,  a contemporary  of  the  Gracchi,  who  flourished 
about  the  year  12 1 b.c.,  and  wrote  on  legal  and  constitutional 
antiquities,  is  likewise  quoted  as  a witness  to  the  same  fact.(**-) 
Varro,  the  great  antiquarian,  whose  lifetime  extended  from  116 
to  28  B.C.,  is  also  stated  to  have  accepted  the  decimestrial  year 
of  Romulus : and  the  same  current  article  of  national  faith  was 
adopted  by  Ovid,  in  his  Fasti ; by  Suetonius,  who  wrote  a trea- 
tise on  the  Roman  year;  and  by  Macrobius,  Gellius,  and 
others. 


(128)  It  occurs  in  2 Cor.  zi.  25. 

(129)  Curtius,  viii.'SS,  states  that  the  Indians  used  months  of  fifteen 
days.  A month  of  fifteen  days,  like  a year  of  three  or  four  months,  is 
doubtless  fabulous, 

(130)  Censorin.  de  D.  R.  0.  20,  22.  The  work  of  Censorinus  was 
composed  in  238  a.d. 

(131)  He  is  likewise  mentioned  as  treating  of  the  etymologies  of  Maius 
and  Junius,  and  is  cited  as  a testimony  to  another  chronological  point, 
in  Macrob.  Sat.  i.  12,  § 16 ; i.  13,  § 21. 

(132)  Censorinus,  ib.  See  Mcrcklin,  De  Junio  Gracchano  Comm.  i.ii. 
Dorpat,  1840,  1841. 
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The  accounts  of  the  decimestrial  year  of  the  Romans, 
delivered  to  us  by  the  ancient  writers,  differ  not  only  in 
details,  but  also  (as  we  shall  sec  presently)  in  fundamental 
points ; the  following,  however,  may  be  considered  as  an  outline 
of  the  most  generally  received  version  of  the  story. 

Romulus,  at  the  foundation  of  the  Roman  state,  instituted  a 
year  of  ten  months,  or  304  days,  which  he  borrowed  from  Alba, 
the  mother-city  of  Rome,  and  birthplace  of  his  parent  Ilia. 
He  appointed  Martins  and  Aprilis  to  be  the  two  first  months 
of  this  year,  in  honour  of  his  father  Mars,  and  of  Venus,  the 
progenitress  of  the  jEnean  race ; the  name  AjirUli  being 
referred  to  a^poc,  or  Ajjhmlite.i}^^)  Having  given  the  place  of 
honour  to  the  gods  of  his  own  family,  he  named  the  two  next 
months  from  the  people  whom  he  was  about  to  govern ; namely, 
Mai  us,  from  the  majoreg,  or  elders,  and  Junius,  from  the 
juniores.  The  remaining  six  iponths  received  no  allusive  appel- 
lations, but  were  named  by  him  numerically,  in  their  order,  from 
Quintilis  to  December.  Of  the  ten  Romulean  months,  April, 
June,  Sextilis,  September,  November,  and  December  had  thirty 
days ; and  March,  May,  Quintilis,  and  October  had  thirty-one 
days : thus  making  the  sum  of  30 1 days  (180  -i- 124  = 304).(’**) 

(133)  The  derivation  of  Aprilis  from  ’A<f>poJ.'nj  is  attributed  to  Fulviiia 
and  Gracchanns  by  Varro,  L.  L.  vi.  § 33.  Censorin.  c.  22.  Ovid  is  copious 
upon  this  courtly  theme,  Fast.  iv.  19 — 40 : — 

Si  qua  tamen  pars  te  de  Fastis  taneere  debet, 

Ctesar,  in  Aprili  quod  tuearis  babes. 

Hie  ad  te  magna  descendit  imagine  mensis, 

Et  fit  adoptive  nobilitate  tuns. 

See  also  iv.  61—4. 

Qui  dies  mensem  Veneris  marines 
Findit  Aprilem. 

Horat.  Carm.  iv.  11. 

where  the  epithet  marina  alludes  to  the  derivation  from  a<f>pot. 

(134)  See  Censorin.  do  D.  N.  20,  22  5 Macrob.  Sat.  i.  12,  § 3 — 5,  3,9. 
Gell.  lii.  16.  Festus  in  Martins,  p.  150,  ed.  Muller.  Serv.  Georg,  i.  43. 
Plut.  Num.  18,  19  : Ovid.  Fast.  i.  27—42,  iii.  76—100,  119—122,  149— 
50 ; Solin.  i.  35  ; Lydus  de  Mens.  i.  14,  16. 

Ausonins,  in  two  epigrams  among  his  Ecloges,  entitled  Monostieba 
and  Disticha  de  Mensibus,  has  these  verses  : — 

Martins  antiqui  primordia  protnlit  annL 
Martins  et  generis  Bomani  preesul  et  anni 
Frima  dabas  Latiis  tempora  consulibns. 

D 2 
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All  authorities  seem  to  have  agreed  in  making  the  year  of 
Bomulus  commenee  with  the  month  of  Mareh ; though  the 
plaee  of  that  month  in  the  solar  year  must  have  heen  extremely 
variable,  if  the  eivil  year,  eonsisting  of  only  304  days,  was  un- 
correeted  by  interealation.  They  likewise  were  unanimous  in 
supposing,  that  the  numerieal  names  of  the  six  months  from 
Quintilis  to  Deeeraber  originated  in  this  fact.  *)  But  there  was 
mueh  discrepancy  of  opinion  as  to  the  origins  of  the  names  of 
the  other  four  months.  Some  said  that  ^lartius  was  made  the 
first  month  of  the  year,  and  obtained  its  name,  on  account  of 
the  warlike  character  of  the  people.  Others  thought  that 

Romulus  had  a deeper  meaning  in  the  names  which  he  gave  to 
the  first  two  months.  They  supposed  that  he  named  the  first 
from  the  god  of  slaughter : and  the  second  from  the  goddess  of 
generation,  by  whom  the  evils  flowing  from  the  deeds  of  man 
were  repaired.  Other  explanations  were  likewise  given  for  the 
names  of  these  two  months : one  found  in  them  a reference  to 
the  zodiac(***)  ; another  denied  that  the  name  of  Venus  was 
known  at  R«me  under  the  kings,  and  derived  Aprilis  from 
ajterire,  because  April,  the  commencement  of  spring,  opened  the 
life  of  the  year,  after  the  torpor  of  winter.  The  derivation 

(135')  Thug  Solinug  sayg Maxime  huno  mensem  principem  teatatur 
fuigse,  quod  qui  ab  hoc  qumtns  erat,  Quinctilig  dictua  eat,  deinde  numero 
deeurrente  December  aolemncm  circuitum  finiebat  intra  diem  trecenteaimum 
quartum,  i.  35. 

(135'’)  See  Festua  in  Martius.  So  Ovid,  in  explaining  the  origin  of 
the  name  of  this  month,  gays : — 

Mara  Latio  venerandna  erat.  quia  prseaidet  armia  ; 

Arma  fera;  genti  remque  decuaque  dabant. 

Fast.  iii.  85,  6. 

(J36)  Aries  wag  assigned  to  Mara,  and  Taurus  to  Venus.  Scorpius 
was  likewise  divided  between  Mars  and  A'^enus.  The  sting  was  assigned 
to  Mara,  and  the  anterior  part  to  Venus — the  libra  of  the  Latins  and  fuyot 
of  the  Greeks — because  this  goddess  united  persons  in  the  yoke  of  matri* 
mony. 

(137)  In  this  explanation  of  the  name  Aprilis,  as  given  by  Macrobins, 
Cincius  the  antiquarian,  and  Varro,  L.L.  vi.  § 33,  concurred.  It  is  alluded 
to  by  Ovid,  Fast.  iii.  85 — 90,  whose  loyally  to  the  Julian  family  is.  how- 
ever, shocked  at  the  idea  of  rejecting  the  derivation  of  April  from  Venus, 
ib.  115 — 24.  Greswell,  Origincs  Kalcndaria'  Italicm,  vol.  i.  p.  161,  thinks 
that  the  month  Martius  derived  its  name  from  the  planet  Mara,  and  that 
the  month  Aprilis  was  named  from  aperire,  in  the  sense  of  the  opening 
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of  AprilU  from  aperire  overlooks  the  fact  that  with  a year  of 
304  days,  April  would  not  always  have  been  a spring  mouth. 
The  second  year  of  Rome  would  have  begun  on  October  the 
3 1st,  so  that  April  would  have  fallen  in  December,  and  have 
been  a winter  month. 

The  origins  assigned  for  the  name  Maius  are  even  more 
various.  The  month  was  said  to  have  been  borrowed  from 
Tuseulum,  where  the  ehief  god  was  named  Maius.  Cin- 
cius  derived  Maius  from  Maia,  the  wife  of  Vulcan.  According 
to  other  etiologists,  it  was  derived  from  Maia,  the  mother  of 
Mercury,  or  from  Maia,  goddess  of  the  earth,  and  Bona  Dea, 
who  had  numerous  titles  and  attributes.  Ovid  is  perplexed  as 
to  the  true  origin  of  the  name  Maius,  and  professes  himself 
as  tmable  to  ehoose  among  the  many  explanations  proposed. 

He  mentions  three  as  equally  probable.  1.  Maje»ta»,  or  sove- 
reign power.  2.  Majores  nalu,  corresponding  with  Junius,  from 
Jttvenes.  3.  Maia,  one  of  the  Pleiads.{'”) 

He  is  likewise  in  doubt  as  to  the  origin  of  the  name  Junius, 
and  traces  it,  1.  To  Juno,  referring  to  other  examples  of  the  same 
name.(**®)  2.  To  Hebe,  {Juventas)  wife  of  Hercides.  3.  To 
Juniores.  4.  To  they«ne<w»  of  Romulus  and  Tatius.('*')  Others 
supposed  the  mouth  Junius  to  have  taken  its  name  from  Junius 
Brutus.  (***) 

The  original  year  instituted  by  Romulus  is  stated  to  have 
been  reformed  by  his  successor  Numa.  The  reform  of  Numa 
is  thus  described.  (***)  To  the  year  of  Romulus,  which  consisted 


month.  Rut  the  month  Martins  was  doubtless  so  called  by  the  Italian 
nations  long  before  they  bad  received  the  names  of  the  planets  from  the 
Greeks. 

(138)  Fast.  V.  1—6.  (139)  Ib.  11—110. 

(140)  Fast.  vi.  69 — 63.  There  was  a month 'Hpotot  in  Crete,  Bitbynia, 
and  Delphi. 

(141)  Fast.  vi.  1—100. 

(142)  See  Macrob.  Sat.  i.  12  j Pint.  Nom.  19  ; Serr.  Georg,  i.  43. 
Concerning  the  names  of  the  Roman  months,  compare  Merkel  ad  Ovid. 
Fast.  p.  Ixzix. 

(143)  See  Macrob.  i.  12,  13  ; Censorin.  20.  Ovid,  Fast.  i.  43,  ii.  47, 
iii.  151,  states  that  Numa  pretbeed  January  and  February  to  the  ancient 
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of  304  days,  he  added  fifty-one  days ; thus  making  a year  of 
355  days.  ‘These  355  days  he  distributed  between  the  ten 
existing  months  and  two  new  months,  January  and  February, 
whieh  he  prefixed  to  the  year;  so  that  March  now  became  the 
third  month  ; and  the  months  beginning  with  QuintUis,  which 
were  founded  upon  a numerical  nomenclature,  were  all  mis- 
numbered  by  two.  The  month  Januarius  was  named  from  the 
god  Janus : the  month  Februarius  was  named  from  the  god 
Februus,  who  presided  over  ceremonies  of  purification.  Numa 
gave  them  the  place  of  honour,  at  the  beginning  of  the  year, 
and  assigned  them  a priority  over  the  month  of  Mars,  in  his 
character  of  a pacific  and  philosophical  king. 

As  a year  of  355  days  was  shorter  than  the  solar  year 
by  lOJ  days,  Numa  sought  to  bring  it  into  harmony  with 
the  sim  by  intercalation.  He  is  stated  to  have  effected  this 
purpose  by  intercalating  a month  of  twenty-two  or  twenty- 
three  days  in  alternate  years ; which  was  borrowed  from  the 
Greek  system  of  intercalation,  but,  being  inaccurately  applied, 
made  the  year  too  long. 

The  Greek  system  of  intercalation  to  which  allusion  is 
made,  is  the  octaetcric  cycle,  attributed  to  Cleostratus.  This 
system  was  based  upon  a year  consisting  of  12  alternate 


ten  months.  Floras,  i.  2,  and  Eatrop.  i.  3,  say  that  Numa  distributed  the 
year  into  twelve  months.  Victor,  do  Vir  111.  3,  states  him  to  have  distri- 
buted the  year  into  twelve  months,  and  to  have  added  to  it  January  and 
February.  According  to  Lydus,  de  Mens.  i.  16,  iii.  4,  Numa  made  a year 
of  twelve  months,  and  reconciled  the  courses  of  the  sun  and  moon.  He 
also  prefixed  January  and  February  to  the  year : making  it  begin  in  the 
middle  of  Capricorn ; at  which  time  the  day  has  lengthened  by  half  an 
hour  since  the  w inter  solstice.  (In  our  latitude,  the  increase  of  the  day 
in  the  ten  days  from  Dec.  21  to  Jan.  1,  is  sixteen  minutes.) 

The  popmar  belief  that  the  year  of  Romulus  consisted  of  ten  months, 
and  that  it  began  with  March,  was  referred  to  at  Home  in  interpretation 
of  a Sibylline  prophecy,  in  the  time  of  Belisarius,  537  a.d.  Frocop.  de 
Bell.  Goth.  i.  24. 

Serv.  Georg,  i.  43,  states  that  the  original  Roman  year  consisted  of  ten 
months,  and  that  March  was  its  first  month.  Tibullus,  iii.  1,  1,  says  that 
March  was  originally  the  first  month  of  the  year. 

Siiidas,  in  Nor/iac  no^wlXtoc,  says  of  Numa  : iviavr6v  rt  wpwroc  tZparo, 
lie  pevac  ri)v  if\taKi)v  naraviipae  wtpio^ov,  rc  Kai  itKaravoiiTup 

wavranam  wpci  avrov  napi  'Pupaioi;  fipopivriv. 
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months  of  29  and  30  days,  and  therefore  containing  354  days. 
The  difference  between  this  year  and  the  solar  year,  being 
11 J days,  was  multiplied  by  8,  in  order  to  avoid  fractional 
parts  of  a day,  and  to  produce  a number  of  days  convenient  for 
intercalation.  The  intercalation  obtained  by  this  method  for 
an  octennial  period  was  90  days,  which  was  distributed  into 
3 mouths,  and  these  were  intercalated  at  convenient  intervals. 
According  to  the  system  ascribed  to  Numa,  an  equal  number 
of  days  was  intercalated  in  a period  of  eight  years,  namely,  two 
months  of  22  and  two  months  of  23  days.  But  as  his  year 
consisted  of  355  instead  of  354  days,  there  was  an  excess  of 
8 days  in  8 years. 

On  the  other  hand,  the  intercalation  ascribed  to  Numa  is 
more  accurate  than  the  most  ancient  method  of  intercalation 
which  Censorinus  attributes  to  the  Greeks.  His  statemeut  is 
that  the  Greeks,  observing  that  the  moon  was  sometimes  at 
the  full  twelve  times  and  sometimes  thirteen  times  in  a solar 
year,  thought  that  lunar  and  solar  time  could  be  reconciled  by 
intercalating  a mouth  every  other  year.  This  period  was,  by 
reckoning  the  two  extreme  years  inclusively,  called  a tri- 
etcris.  ('■**)  But  the  intercalation  in  question  produced  an 

error  of  7 i days  in  excess  of  the  true  time  for  each  biennial 
period ; and  deviated  further  from  the  truth  than  the  interca- 
lation attributed  to  Numa.  Unless,  therefore,  we  make  the 
comparison  with  the  improved  octaeteric  system  of  Greek 
intercalation,  the  method  of  Numa  was  less  defective  than  the 
primitive  Greek  method. 

A somewhat  similar  account  of  the  intercalation  of  Numa 
is  given  by  Plutarch  ; but  he  arrives  at  it  by  an  entirely  dif- 
ferent road.  Plutarch  mentions,  indeed,  the  tradition  which 
assigns  ten  months  to  the  year  of  Romulus;  but  he  adopts 
another  version  of  the  story,  according  to  which  the  original 
Roman  year  contained  360  days,  distributed  into  months  of 


(144)  c.  18.  Compare  Ideler,  Tol.  i.  p.  270.  The  difference  i*  between 
738  and  7301  days. 
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very  unequal  length,  some  having  less  than  twenty  days,  som4> 
having  thirty-five  days  and  even  more : January  and  February 
were  the  two  last  months  of  this  year.  Plutareh  says  that 
before  Numa  the  Romans  were  ignorant  of  the  difference 
between  the  lunar  and  solar  years,  and  only  sought  to  bring 
the  year  to  360  days ; but  that  Numa  knew  the  true  lengths 
of  these  years  to  be  respectively  364  and  365  days,  with  a 
difference  of  eleven  days,  and  that  he  introduced  an  intercalary 
month,  Mercedinus,  of  twenty-two  days,  in  every  alternate 
year,  by  which  the  calendar  was  kept  in  harmony  with  the  sun. 
Numa  likewise  prefixed  the  months  January  and  February  to 
the  reformed  year,  probably,  as  Plutarch  thinks,  on  account  of 
their  vicinity  to  the  winter  solstice.  ('**)  The  difference  between 
the  account  of  Censorinus  and  Macrobius  on  tbe  one  hand, 
and  that  of  Plutarch  on  the  other,  with  respect  to  the  opera- 
tion of  Numa,  is  that  the  former  supposes  the  year  to  which 
the  intercalation  is  applied  to  consist  of  855  days,  and  the 
intercalation  to  be  of  a month  alternately  of  twenty-two  and 
twenty -three  days ; whereas  the  latter  supposes  the  year  to 
consist  of  354  days,  and  the  intercalary  month  to  consist  uni- 
formly of  twenty-two  days. 

According  to  Plutarch’s  supposition,  the  Roman  calendar, 
as  reformed  by  Numa,  would  have  exactly  resembled  the 
Egyptian  calendar,  as  assumed  by  the  Sothiac  period.  With 
the  correction  of  the  biennial  intercalary  month,  it  took  the 
solar  year  at  365  days,  and  therefore  lost  one  day  in  four  years. 
This  is  a nearer  approximation  to  the  truth  than  the  method  of 
intercalation  ascribed  to  Numa  by  Macrobius  and  Censorinus, 
according  to  which  there  was  an  annual  error  of  a day. 

Valerius  Antias,  the  author  of  a voluminous  history  of 
Rcme,  who  lived  at  the  time  of  Sylla,  declared  Numa  to  have 
been  the  author  of  the  system  of  intercalation  in  the  Roman 


(145)  Nnm.  18, 19 ; Queest.  Bom.  19.  Tbe  pas^e  at  the  end  of  c.  18, 
in  tbe  Life  of  Numa,  ia  repeated  by  Zonaraa,  rii.  6;  vol.  ii.  p.  21,  ed. 
Bonn. 
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calendar.  Cicero  speaks  of  the  system  of  intercalation 

having  been  established  by  Numa  on  a scientific  basis^  but 
as  having  been  subsequently  maladministered  by  the  Pon- 
tifices.('*'^ 

Livy’s  statement  is,  that  Numa  first  divided  the  year,  ac- 
cording to  the  moon,  into  twelve  months ; and  that,  in  order  to 
bring  it  into  harmony  with  the  sun,  he  arranged  intercalary 
months,  so  that  the  days  coincided  after  a period  of  twenty-four 
years. This  cycle  of  intercalation  is  not  mentioned  by  any 
other  ancient  writer  with  reference  to  Numa.  Macrobius,  how- 
ever, states  that  it  was  introduced  as  a correction  to  Numa’s 
calendar.  His  account  (as  we  have  already  stated)  is  that  the 
intercalation  of  Numa  was  founded  on  the  Greek  octaeteric 
system,  by  which  ninety  days  were  intercalated  in  eight  years 
of  354  days.  But  as  the  year  of  Numa  contained  355  days, 
there  was  an  error  of  eight  days  in  excess  at  the  end  of  each 
octennial  period.  In  order  to  correct  this  error,  the  intercala- 
tion in  each  third  octennial  period  was  afterwards  reduced  from 
ninety  to  sixty -six  days ; so  that  at  the  end  of  twenty-four  years 
the  error  was  adjusted  by  the  deduction  of  twenty-four  days.(’**) 
The  motive  for  committing  an  error  in  order  to  correct  it  sub- 
sequently, seems  to  have  been  the  desire  of  producing  an  inter- 


(146)  Antias  libro  (ecnndo  Namam  Fompilinm  sacrorom  caus4  id 
iiiTemsae  oonteodit.  Macrob.  Sat.  i.  13,  § 20. 

(147)  De  Leg.  ii.  12. 

(148)  i.  19.  Livy  does  not  mention  the  year  of  Bomnlns.  Dionysius 
mentions  neither  the  year  of  Romulus  nor  the  reform  of  Numa. 

Livy  seems  to  be  ignorant  of  the  meaning  of  solstitium,  and  to  make 
solstitialia  in  this  passage  equivalent  to  solans.  A similar  misapplication 
of  the  word  is  cited  from  Servius,  ad  .£n.  iv.  653.  The  word  solstitium  is 
commonly  used  by  the  Latin  writers  to  denote  the  summer  solstice : thus 
Ovtd- 

Longa  dies  citius  brnmali  sidere,  noxque 
Taidior  hibernh  solstitialis  erit. 

£p.  ex  Font.  ii.  4,  25-6. 

The  phrase  exortus  solstitialis  is  used  by  Fliny,  N.  H.  ii.  46,  to  denote 
the  north.ea8t.,  Solstitialis  orientis  meta  is  used  by  Gell.  ii.  22,  in  the 
same  sense. 

(149)  Sat.  i.  13,  § 9 — 13. 
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calary  period  which  admitted  of  convenient  distribution  into 
months.  According  to  the  plan  described,  three  months  of 
thirty  days  apiece  were  intercalated  in  each  of  the  two  first 
octaeterids  j and  two  months  of  thirty-three  days  each,  or  two 
months  of  thirty  days  each,  and  six  additional  days,  were  inter- 
calated in  the  third  octaetcrid:  whereas  if  eighty-two  days  (which 
would  have  been  the  correct  number)  had  been  intercalated 
in  each  octaetcrid,  it  would  have  been  difficult  to  digest  this 
number  into  months.  If  the  Roman  year  ever  consisted  of 
3.J.5  days,  it  is  not  unlikely  that  this  mode  of  intercalation  was 
applied  to  it ; but  the  conflicting  accounts  of  Livy  and  Macro- 
bius  do  not  point  to  any  certain  historical  result. 

An  entirely  different  and  peculiar  account  of  the  measures 
consequent  upon  the  original  reform  of  Numa,  by  which  the 
year  had  been  lengthened  to  355  days,  is  given  by  Solinus. 
He  states  that  when  it  was  perceived  that  the  solar  year  con- 
sists of  365 i days,  they  added  lOJ  days  to  the  reformed 
year.('“)  This  method,  he  says,  was  approved  throughout  the 
world,  and  various  schemes  of  intercalation  were  devised  on 
accoimt  of  the  odd  quarter  of  a day.  The  Greeks  introduced 
the  intercalary  cycle  of  eight  years,  which  the  Romans  at  first 
adopted ; but  the  method  was  after  a time  disused,  as  the  regu- 
lation of  the  calendar  was  transferred  to  the  priests,  who  admi- 
nistered it  corruptly,  in  order  to  suit  the  interests  of  the 
farmers  of  the  revenue ; and  it  fell  into  confusion,  until  it  was 
reformed  by  Jvdius  Caesar. 


(150)  Siccama  de  Vet.  anno  Romuli  et  Numm,  Grsev.  Thes.  vol.  viii. 
p.  83,  auppoeca  the  Romulean  year  to  have  consisted  of  354  days,  and  twelve 
months,  of  which  March  was  the  first,  and  January  and  February  the  last. 
He  supposes  further  that  Numa  altered  this  year  by  adding  a day,  and  by 
prefixing  January  and  February  to  the  beginning. 

(151)  Solinus  supposes  this  to  have  been  done  for  the  purpose  of  pre- 
serving the  odd  number  of  days,  in  obedience  to  the  precept  of  Pythagoras: 
whom  be  therefore  connects  with  Numa.  See  below,  n.  173. 

(153)  i.  39 — 14.  Compare  the  commentary  of  Salmasius  upon  this  pas- 
sage, in  his  Fliniante  Kxercitaliones.  Salmasius  points  out  the  improba- 
bility of  the  statement  of  Solinus,  that  the  Roman  year  before  the  reform 
of  Cu:sar  consisted  of  365^  days. 
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The  version  of  the  original  institution  of  the  year  by 
Romulus  was  not  universally  received  by  the  Roman  historians. 
Licinius  ilacer,  a contemporary  of  Cicero,  who  wrote  a history 
of  Rome  from  the  foundation  of  the  city,('“)  and  is  cited  by 
Livy  as  having  made  researches  into  authentic  documents, 
stated  the  primitive  Roman  year  to  have  consisted  of  twelve 
months  ;(’**)  and  Fenestella,  who  lived  about  half  a century 
later,  and  likewise  wrote  a history  of  his  country  in  at  least 
twenty-two  books,  shared  this  opinion.  ('**) 

Plutarch  likewise  rejects  the  common  account  of  the  deci- 
mestrial  year  of  Romulus.  He  supposes  the  primitive  Roman 
year  to  have  consisted  of  twelve  months  and  360  days,  but  to 
have  begun  with  March,  and  to  have  ended  with  January  and 
February. 

The  utmost  discordance  of  testimony  likewise  exists  with 
respect  to  the  introduction  of  intercalation  into  the  Roman 
calendar.  Licinius  Macer,  who  held  the  primitive  Roman  year 
to  consist  of  twelve  months,  stated  that  Romulus  was  the 
author  of  intercalation.  Junius  Gracchanus,  who  assumed 
a primitive  decimestrial  year,  supposed  this  corrective  to  have 
been  introduced  by  Servius  Tullius.  Cassius  Ilemina  and 
Sempronius  Tuditanus,  two  historians  who  lived  in  the  second 
century  b.c.,(’“)  stated  it  to  have  been  first  established  by  the 
Decemvirs,  in  451 — 49  b.c.;  while  Fulvius  Nobilior  placed  its 
introduction  even  as  late  as  the  consulship  of  Manius  Acilius 
Glabrio,  191  b.c.,  only  two  years  before  his  own  consulship. (***) 


(153)  See  Krause,  Vit.  et  Fragm.  Hist.  Bom.  p.  23-1. 

(154)  Livy,  iv.  7,  20,  23.  (155)  Censorin.  c.  20. 

(156J  Ceusorin.  ibid. 

('57)  8ee  above,  p.  34. 

(158)  Concerning  Hemina  and  Tuditanus,  see  the  author’s  work  on  the 
Credibility  of  the  Early  Roman  History,  vol.  i.  pp.  29,  30.  Dionysius  in- 
cludes Sempronius  among  the  XaryiaraTo*  ray  'PaftttUi>y  trvyypa^iay,  i.  11. 

(150)  These  statements  respecting  the  origin  of  intercalation  are  in 
Macrob.  Sat.  i.  13,  § 20.  Varro  confuted  the  statement  of  Fulviim,by  citing 
an  ancient  law  engraved  on  a brass  tablet,  of  the  consulship  of  Pinanus  and 
Furius  (472  B.c.),  which  was  dated  by  a reference  to  intercalation.  This 
was  also  prior  to  the  Deoemvirate. 
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Ovid  likewise,  in  his  Fasti,  ascribes  the  introduction  of  interca- 
lation to  the  Decemvirs.  {**“)  All  that  he  assigns  to  Numa,  is, 
the  conversion  of  the  decimestrial  year  into  a year  of  twelve 
months,  with  January  and  February  at  its  head. 

This  discordance  of  testimony,  or  rather  of  statement,  (for 
none  of  these  writers,  except  Fulvius  Nobilior,  can  be  regarded 
as  witnesses)  shows  that  no  authentic  account  of  the  introduc- 
tion of  intercalation  into  the  Roman  calendar  had  descended  to 
the  times  of  the  historians.  The  earliest  of  these  writers  were 
separated  from  the  supposed  reign  of  Romulus  by  550,  and  from 
that  of  Numa  by  500  years.  There  is,  moreover,  no  reason 
for  supposing  that  Gracchanus  had  access  to  better  information 
than  Fulvius  Nobilior  respecting  the  introduction  of  intercala- 
tion ; or  that  either  of  them  knew  more  of  the  year  of  Romulus 
than  Licinius  Macer. 

The  details  of  the  intercalatory  operation  of  Numa  are  like- 
wise described  by  the  different  writers  with  irreconcilable 
diversity.  Censorinus  and  Macrobius  differ  &om  Livy,  and  all 
three  differ  from  Plutarch ; while  Solinus  gives  an  account 
different  from  all  four.  Whatever  may  have  been  the  system 
of  the  early  Roman  calendar,  it  is  incredible  that  the  regulators 
of  it  could  have  possessed  a scientific  method  of  intercalation, 
implying  a tolerably  accurate  knowledge  of  the  length  of  the 
tropical  year,  in  the  eighth  century  before  Christ,  long  before 
the  time  when  similar  methods  began  to  be  applied  to  the 
Greek  calendars. 

If  it  is  admitted  that  the  intercalation — which  is  an  essential 
part  of  the  operation  ascribed  to  Numa — is  unsupported  by 
credible  evidence,  all  that  remains  is  the  decimestrial  year 
of  Romulus,  beginning  with  March  j and  the  addition  of 
January  and  February  at  the  commencement  of  this  year,  by 


( 1 6o)  Fostmodo  credontur  spatio  distantia  longo 

Tempora  bis  quini  continuasae  viri. 

Fast.  ii.  63-4. 

The  meaning  of  this  obscure  couplet  seems  to  be,  that  the  Decemvirs 
harmonized,  or  equalized,  the  years  which  were  of  different  lengths. 


Digitized  by  Google 


SECT.  9.]  THE  GREEKS  AND  ROMANS.  45 

Numa  Now  this  part  of  the  story  has  all  the  appearance  of 
a legend  invented  partly  on  verbal  or  etymological,  and  partly 
on  religious  grounds.  The  numerical  names  of  the  months 
from  Quiutilis  to  December,  which  were  manifestly  eouuted 
from  March,  naturally  suggested  the  notion  of  a decimestrial 
year.  It  was  thought  that  if  the  primitive  year  had  eontained 
twelve  months,  the  nomenclator  would  not  have  stopped  at 
December,  but  would  have  denoted  the  two  remaining 
months  by  the  names  of  Undecember  and  Duodecember.  But 
there  is  no  good  reason  why  this  system  of  numeration  (whieh 
seems  to  have  been  peculiar  to  the  Roman  calendar)  should 
have  been  carried  consistently  through  all  the  months.  The 
numerical  naming  was  capricious,  it  began  at  the  fifth  month ; 
why  should  it  not  stop  at  the  tenth  ? January  and  February 
may  have  been  the  last,  instead  of  the  first  months  of  the 
year;  as  indeed  Plutarch  states  them  to  have  been.  Cicero 
plainly  declares  that  February  had  in  ancient  times  been  the 
last  month  of  the  year.('*’)  A fragment  of  Varro  also  alludes  to 
some  ancient  time  when  March  was  the  first  and  February  the 
last  month  of  the  year.('*®)  Ovid  declares  that  February  was  the 
last  month  of  the  ancient  Roman  year.  (**•’’)  The  Terminalia, 
which  were  considered  the  last  in  the  series  of  festivals,  were  cele- 
brated on  the  23rd  of  February ; and  after  this  day  the  inter- 
calary month  was  inserted  in  years  of  intercalation ; that  is 


(i6i)  Sed  mensem,  credo,  extremum  anni,  nt  veteres  Febrnarium,  sic 
bic  Decembrem  sequebatur.  Cic.  de  Leg.  ii.  21.  The  rest  of  the  passage 
is  mutilated,  but  the  meaning  of  these  words  is  clear  and  certain. 

(i6i)  Varro,  Epist.  Quecst.  ap.  Serv.  Georg,  i.  43.  Other  fragments 
from  the  same  worlc  are  in  Varro,  vol.  i.  p.  191,  ed.  Bipont. 

(163)  Sed  tamen,  antiqui  ne  nescius  ordinis  erres. 

Primus,  ut  est,  Jani  mensis  et  ante  fuit, 

Qui  sequitur  Janum,  veteris  fuit  ultimua  anni : 

Tu  quoque  sacrorum,  Termine,  6nis  eras. 

Frimiu  enim  Jani  mensis,  quia  janua  prima  est : 

Qui  sacer  est  imis  manibus,  imus  erat. 

Ovid,  Fast.  ii.  47 — 52. 

(164)  The  intercalation  was  after  the  23rd  of  February,  between  the 
Terminalia  and  the  Begifugium,  Macrob.  i.  13,  § 15  ; Censorin.  20. 

Terminalia,  quod  is  dies  anni  extremus  couslitutus ; duodecimus  enim 
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to  say,  it  was  added  near  the  end  of  the  final  month  of  the  year. 
Macrobius  remarks  that  the  custom  of  making  the  intercalation 
in  February  proves  it  to  have  been  the  last  month. (i*®)  There 
was  nothing  which  necessarily  fixed  a month  of  a certain  name 
to  a particular  place  in  the  series.  Ovid  mentions  the  place  of 
March  in  various  Italian  States;  it  was  third,  fourth,  fifth,  sixth, 
and  tenth  in  difierent  calendars.  ('“) 

Starting  from  this  explanation  of  the  names  of  the  num- 
bered months,  the  historical  etiologist  would  naturally  assign 
the  origin  of  the  decimestrial  year  to  the  founder  of  the  State ; 
and  he  would  complete  the  scheme  by  ascribing  the  reform  of 
this  rude  and  primitive  calendar  to  Numa,  the  founder  of 
sacred  rites  and  institutes,  because  the  calendar  was  considered 
a matter  of  religious  concern,  intimately  connected  with  the 
times  of  sacrifices  and  festivals,  and  consequently  placed  under 
the  control  of  the  priests. 

The  whole  story  may  therefore  be  considered  as  an  expla- 
natory legend,  invented  to  account  for  the  places  in  the  calendar 
occupied  respectively  by  January  and  February,  and  by  the  six 
months  bearing  numerical  names.  The  notion  of  the  founder, 
Ilomulus,  a warlike  youth  of  eighteen,  establishing  a calendar, 
belongs  to  fable,  not  to  history ; the  month  Martins,  which 
Ilomulus  is  supposed  to  have  named  from  Mars,  and  to  have 
placed,  in  honour  of  his  divine  parent,  at  the  head  of  the  year, 
was  not  peculiar  to  Rome.  There  was  a month  of  the  same 
name  in  the  calendars  of  Alba,  Falerii,  Aricia,  Tusculum, 


mensis  fuit  Febmarius  j etqnum  intercalatur,  inferiores  quinqae  dies  duo- 
decimo demuntur  menae.  Varro,  L.  L.  vi.  13. 

According  to  Augustin,  C.  D.  vii.  7,  January  was  dedicated  to  Janus, 
and  February  to  Terminus,  ‘ propter  initia  et  fines.’  He  seems  to  consider 
February  as  having  at  one  time  been  the  last  month  of  the  Soman  year. 

Sat.  i.  13,  § 14. 

Philargyrius  ad  Georg,  iii.  304,  likewise  considers  February  as  the  last 
month  in  the  year,  of  which  March  was  the  first  month.  He  makes  this 
statement  in  explanation  of  the  passage  of  Virgil,  in  which  he  speaks  of 
Aquarius  as  marking  the  end  of  the  year.  This  constellation  sets  in 
February. 

(i66)  Fast.  iii.  87 — 96. 
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Lauren tunij  Cures,  the  iEquicoli,  the  Hernici,  the  Peligni,  and 
the  Sabines.  (’*^)  The  Bithynian  year  likewise  had  a month 
“Apuot.i}^)  Moreover,  even  if  the  derivation  of  Aprilis  from 
Aphrodite  were  true,  it  would  not  prove  any  connexion  with 
the  iEneadse  and  the  Alban  race  of  kings,  for  a month 
Aphrodisius  was  extant  in  several  Greek  calendars.  {*“*)  The 
existence  of  Venus  as  a Roman  deity  in  early  times  was  like- 
wise denied  by  the  antiquarians,  Cincius  and  Varro.('^®)  Both 
the  original  institution  of  Romulus,  and  the  reform  by  his 
successor  Numa,  are,  like  the  other  measures  attributed  to  the 
agency  of  these  mythical  kings,  destitute  of  authentic  attesta- 
tion. The  story  is,  moreover,  delivered  to  us  with  the  wide 
and  insoluble  discordance  which  is  the  characteristic  of  legen- 
dary tradition.  In  particular,  the  introduction  of  intercalation, 
by  which  the  defects  of  the  rude  primitive  year  are  supposed  to 
have  been  rectified,  is  related  with  every  variety  of  circum- 
stance. It  was  attributed  to  Servius  Tullius  as  well  as  to 
Numa;  it  was  also  ascribed  to  the  Decemvirs;  and  the  earliest 
and  apparently  the  best  authority  placed  it  as  late  as 
191  B.c.(^^)  Even  those  who  supposed  a primitive  year  of  ten 
months  were  not  imanimous  in  assigning  the  introduction  of 
the  twelve  month  year  to  Numa ; for  Gracchanus  considered 
this  important  change  to  have  been  made  by  Tarquin.('“*) 
With  respect  to  the  method  of  intercalation  which  Numa  is 
stated  by  Macrobius  to  have  borrowed  from  the  Greek  system, 


{167)  Ovid,  Fast.  iii.  89—98. 

(168)  Hermann,  Griech.  Monatskonde,  p.  47. 

(169)  Ibid,  p.  48. 

(170)  See  Varro,  L.  L.  vi.  § 33 ; Macrob.  Sat.  i.  12,  § 13. 

(171)  A sinralar  story  respecting  the  origin  of  the  short  duration  of 
February  is  told  by  Dio  Cassius,  and  is  repeated  by  later  writers.  The 
accuser  of  Camillas  is  stated  to  have  borne  the  name  of  Februarios,  and 
when  Camillua  returned  to  Rome  after  his  exile,  he  curtailed  the  month 
which  bore  his  accuser's  name,  in  revenue  for  the  injury  done  him.  See 
Dio  Cass.  Fragm.  27,  ed.  Bekker ; Suid.  in  ^Ppovapiot  and  Bpijvpot,  Ma- 
lalas,  p.  183,  ed.  Bonn ; Cedren.  vol,  i.  p.  203,  ed.  Bonn. 

(172)  Censorin.  c.  90,  who  does  not  specify  which  Tarquin  is  meant. 
It  is  probably  Tarquinius  Priscua. 
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but  to  have  applied  incorrectly,  it  may  be  observed  that  the 
invention  of  this  system  is  attributed  to  Cleostratus,  a Greek 
astronomer  who  was  posterior  to  500  b.c.,  whereas  the  reign 
of  Numa  is  placed  by  chronologers  at  715-673  b.c.,  at  least  a 
century  and  a half  earlier.  The  derivation  of  the  interealation 
of  Numa  from  the  octaeteric  system  of  Cleostratus  involves, 
therefore,  an  equal  anachronism  with  the  derivation  of  his 
philosophy  from  that  of  Pythagoras. ('"*) 

The  inferiority  of  the  Romans  to  the  Greeks  in  astronomy, 
as  well  as  in  other  departments  of  physieal  scienee,  is  fully 
recognised  by  the  Latin  writers.  Virgil  expressly  includes 
astronomy  among  the  subjects  in  which  he  proclaims  the  pre- 
eminence of  the  Greeks,  while  he  vindicates  to  Rome  the 
mastery  in  the  art  of  government.  The  Romans  were  the 
tardy  pupils  of  the  Greeks  in  astronomical  and  mathematical 
science ; and  it  may  be  safely  assumed  that  while  the  astrono- 
mical science  of  the  Greeks  was  in  its  infancy,  that  of  the 
Romans  had  scarcely  an  existence. 

The  account  of  Numa’s  intercalation,  whether  it  be  in  the 
form  of  a mouth  of  twenty-two  days  in  alternate  years,  or  of 
sixty-six  days  in  an  octaeteris,  assumes  that  his  year  consisted 
of  355  days.  There  is,  however,  a record  of  a statue  of  Janus, 
dedicated  by  Numa,  which  was  furnished  with  symbols  of  365 
days,  representing  the  year.(’^‘)  'Whatever  may  have  been  the 
date  of  this  statue,  the  inventor  of  the  story  of  its  dedication 


(173)  See  the  author's  Inquiry  into  the  Crod.  of  the  Early  Bom.  Hist, 
vol.  i.  p.  4ol  ; Schwegler,  B.  G.  vol.  i.  p.  560. 

(174)  iEn.  vi.  848.  Compare  Ovid,  Fast.  iii.  101 — 120,  which  passage 
contains  a singular  pun  upon  the  word  tignum,  which  signiBed  both  a con- 
stellation and  a military  standard.  The  comparative  recency  of  astronomy 
among  the  Romans  is  stated  by  Seneca  : — ' Kondum  stmt  anni  miile  quin- 
genti  ex  quo  Grtecia  ttellit  numeroi  et  nomina  ficit.  Multatque  hodie 
sunt  gentes,  quw  tantum  facie  norcrint  coelum,  quie  nondum  sciant,  cur 
luna  deficiat,  quare  obumhretur.  Hoc  apud  nos  quoque  nuper  ratio  ad 
certum  deduxit.’  Nat.  Qutest.  vii.  25. 

(175)  Plin.  N.  H.  xxxiv.  16.  The  statue  of  Janus,  w ith  its  allusive 
symbols,  but  without  the  mention  of  Numa,  is  described  by  Macrob.  Sat. 
i.  0,  § 10  ; Lydus,  de  Mens.  iv.  1 ; Suidas,  in  'lasoedpioc.  Idcler,  Chron. 
vol.  li.  p.  34,  thinks  that  the  right  reading  in  Pliny  is  355. 
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by  Numa  could  not  have  recognised  Numa’s  year  of  355  days 
and  the  method  of  intercalation  by  which  it  was  supposed  to 
have  been  rectified. 

The  improbability  of  a year  differing  from  the  true  solar 
year  by  61}  days  is  felt  by  Macrobius,  who  supposes  that  even 
in  the  reign  of  Romulus,  and  before  the  reform  of  Numa,  a 
number  of  days,  undigested  into  months,  was  added  to  the  year 
of  so  t days,  so  as  to  bring  it  into  harmony  with  the  sun  and 
the  course  of  the  seasons.  {''®)  This  correction,  however,  would 
have  been  only  one  mode  of  intercalation ; and  if  it  was  con- 
stantly applied,  there  could  be  no  reason  why  the  sixty-one  days 
should  not  be  distributed  into  two  months,  even  if  no  provision 
was  made  for  the  fraction  of  a day;  and  such  a provision 
could  easily  be  made  if  the  true  length  of  the  solar  year  was 
known  at  Rome  at  the  time  attributed  to  Romulus.  This  sup- 
position of  Macrobius,  while  it  betrays  his  consciousness  of  the 
improbability  of  the  Komulean  year,  entirely  destroys  the 
essence  and  meaning  of  the  traditionary  account,  because  it 
supposes  the  year  of  ten  months  to  have  been  virtually  a year 
of  twelve  months.  Ovid  adheres  to  the  spirit  of  the  legend, 
and  makes  the  ancient  Roman  year  really  consist  of  only  ten 
months.  He  thus  describes  its  length  : 

Ergo  animi  indocilea  et  adhuc  rstione  carentes 
Menaibus  egerunt  lastra  minors  decern. 

Annua  erat,  decimum  cum  luna  receperat  orbem. 

Fast.  iii.  119 — 21. 

If  the  lustrum,  or  period  of  five  years,  was  ten  months  too 


(176)  Sed  cum  is  numema  [viz.  304  days]  nequc  aolia  curaui  Deque 
luDffi  rationibua  conveniret,  nonnunouam  uau  veniebat  ut  frigua  anni  sa- 
tivia  mensibua  et  contra  calor  hiemalibua  proveniret : quod  ubi  contigiaset, 
tantum  dierum  sine  nllo  menais  nomine  patiebantur  abaumi  quantum  ad  id 
anni  tempua  adduceret  quo  coeli  habitus  instanti  menai  aptus  inveniretur. 
Sat.  i.  12,  § 39.  It  should  be  observed  that,  in  a year  of  304  days,  there 
could  be  neither  winter  nor  summer  months  without  intercalation.  For 
example,  if,  in  the  first  year  of  Romulus,  the  year  began  at  the  same  time 
as  our  March,  Quintilis  or  July  would  have  been  a summer,  and  Decem- 
ber a winter  month : but,  in  the  third  year,  Quintilis  would  have  held 
the  same  place  as  our  March,  and  December  the  same  place  as  our 
August. 
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short,  each  year  must  have  consisted  only  of  ten  months,  and 
there  could  not  have  been  any  intercalation  of  undigested  days. 
On  the  other  hand,  the  later  chronologers,  who  assigned  a 
definite  number  of  years  to  the  reign  of  Romulus,  and  con- 
nected them  with  the  series  of  years  reckoned  from  the  founda- 
tion of  the  city,(*'^)  must  have  considered  the  years  of  Romuliis 
as  ordinary  solar  years,  and  have  disregarded  the  tradition  of 
the  decimestrial  year. 

The  account  of  the  natal  theme  of  Rome,  cast  by  L.  Tamtius 
Firmanus,  an  eminent  astrologer,  contemporary  with  Varro  and 
Cicero,  likewise  implies  that  the  years  of  the  reign  of  Romulus 
were  ordinary  solar  years,  like  those  of  the  succeeding  kings.  Ta- 
rutius  fixed  the  conception  of  Rhea  Silvia  at  the  first  year  of  the 
second  Olympiad  (772  b.c.),  the  third  hour  of  the  twenty-third 
day  of  the  Egyptian  month  Choeak,  and  the  birth  of  Romulus 
at  sunrise  on  the  twenty-first  of  Thoth.  By  adding  eighteen 
years,  the  supposed  age  of  Romulus  at  the  time  of  the  founda- 
tion of  Rome,  we  obtain  exactly  Olymp.  VI.  3 = 753  b.c.,  the 
Varronian  era  for  the  foundation  of  Rome,  from  which  the 
received  reckoning  proceeds  uninterruptedly  in  solar  years.  (''**) 

The  Romulean  year  of  ten  months  and  SOI  days  is  rejected 
by  Scaliger  as  incredible.  The  year  of  SO  t days  is  likewise 
rejected  by  DodweU,  but  he  retains  the  ten  months,  by  sup- 
posing that  they  were  not  regulated  aecording  to  the  moon, 
and  were  of  sufficient  length  to  make  up  an  ordinary  solar 


(177)  The  reign  of  Romulus  is  reckoned  by  some  ancient  authors  at 
thirty-seven,  by  others  at  thirty-eight  years  : see  Schwegler's  Rom.  Gesch. 
Tol.  i.  p.  517.  Cicero,  Livy,  Dionysius,  and  Plutarch  agree  in  the  former 
number.  The  seven  kings  of  Rome  are  stated  to  have  reigned  244,  or,  in 
round  numbers,  240  years.  See  the  author's  Inquiry  into  the  Early  Roman 
History,  vol.  L p.  527. 

{178)  See  Plut.  Rom.  12  ; Solin.  i.  18;  Cic.  de  Div.  ii.  47  ; Lydus,  de 
Mens.  i.14.  Compare  the  author’s  work  on  the  Cred.  of  the  Early  Rom. 
Hist.  vol.  i.  p.  393.  The  23rd  of  Choeak  corresponds  to  Dec.  20,  and  the 
21st  of  Tbotn  to  Sept.  18.  in  the  Julian  Calendar,  according  to  the  table  in 
Ideler,  vol.  ii.  p.  143.  Tlie  pregnancy  of  Rhea  was  therefore  reckoned  by 
Tarutius  at  nearly  nine  calendar  months. 

(179}  De  Emend.  Temp.  lib.  ii.  p.  172,  ed,  1629. 
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year.(**®)  This  last  hypothesis,  it  may  be  observed,  destroys 
the  essence  of  the  traditionary  account,  which  supposes  the  ten 
months  to  be  ordinary  lunar  months,  and  connects  them  indis- 
solubly with  the  number  of  301  days,  wanting  sixty  days,  or 
two  ordinary  months,  to  complete  the  number  304.  Merkel,  in 
his  Prolegomena  to  Ovid's  Fasti,  considers  the  story  of  a deci- 
mestrial  year  ending  with  December,  and  of  the  subsequent 
addition  to  it  of  the  months  January  and  February,  as  apo- 
cryphal. ('**) 

On  the  other  hand,  Ideler,  though  he  abstains  iirom  dog- 
matizing upon  details,  holds  that  there  is  no  valid  ground  for 
doubting  of  the  existenee  of  a decimestrial  year  in  early 
Rome;{'®'^)  and  Mommsen,  whose  authority  upon  a subjeet  of 
Roman  antiquity  is  of  much  weight,  considers  the  primitive 
Roman  year  of  ten  months  and  304  days  as  a reality  and  no 
fiction,  though  he  admits  that  the  accounts  of  it  may  have 
descended  to  us  in  an  inaccurate  and  imperfect  form.('“) 

Mommsen  caUs  to  his  aid  the  decimal  argument,  ('*')  to  which 
Ovid  and  Lydus  had  previously  had  recourse,  for  the  purpose 
of  explaining  the  number  of  months  in  the  Romulean  year.('*^) 
This,  however,  is  a merely  fanciful  and  arbitrary  analogy,  and 
proves  nothing.  It  would  he  as  reasonable  to  use  the  duode- 
cimal division  of  the  Roman  As,  or  of  the  day,  as  an  argument 


(180)  De  Cyolis,  x.  § 108,  p.  672. 

Lord  Macaulay,  Hist,  of  Engl.  o.  xiv.  vol.  iii.  p.  461,  says  of  Dodwell ; 
'He  had  perusea  innumerable  volumes  in  various  languages,  and  had 
acquired  more  learning  than  his  slender  faculties  were  able  to  bear.  The 
small  intellectual  spark  which  he  possessed  was  put  out  by  the  fuel.’  Dod- 
wcll  was  a man  of  great  learning,  and  great  logical  acuteness,  but  was 
destitute  of  judgment  and  good  sense.  ‘ Eelicis  memoria;,  expeotans  judi- 
cium.’ 1 question  whether  his  intellect  was  oppressed  by  his  knowledge. 
On  the  eontrary,  his  opinions  would  probably  have  been  still  more  extra- 
vagant, if  he  had  known  less  of  positive  facts,  and  of  the  opinions  of  others. 

(181)  Frmf.  ad  Fast.  p.  Ixxvii.  (Berlin,  1841.) 

(iSz)  Handbuch  der  Chron.  vol.  ii.  p.  27. 

(183)  Die  Bomische  Chronologie  bis  auf  Caesar  (Berlin,  1858),  p.  47. 

(184)  Ib.  p.  50.  Upon  the  universal  use  of  the  denary  scale  of  arith- 
metic in  antiquity,  see  Aristot.  Problem,  xv.  3. 

(185)  Ovid,  Fast.  i.  31 — 6,  iiL  121 — 6;  Lydus,  de  Mens.  i.  15. 
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in  favour  of  a year  of  twelve  months.  More  weight  may 
appear  to  be  due  to  the  legal  and  customary  periods  of  ten 
months,  which  were  in  use  at  Rome  during  the  historical  age, 
and  which  the  defenders  of  the  decimcstrial  year  regard  as  a 
relic  of  the  ancient  calendar.  Thus  the  mourning  of  widows 
for  their  husbands  was  fixed  by  usage  at  ten  months  ;('***)  and 
women  are  stated  to  have  mourned  a similar  period  for  their 
nearest  relations.  The  rule  with  respect  to  children  is  stated 
to  have  been  that  there  was  no  mourning  for  children  under 
three  years  of  age;  that  the  mourning  for  children  between 
three  and  ten  years  of  age  was  of  as  many  months  as  the  child 
was  years  old ; and  that  the  mourning  for  children  above  ten 
years  of  age  was  of  ten  months. ('^)  The  same  period  of  ten 
months  is  likewise  stated  by  Plutarch  to  have  applied  to  the 
mourning  for  a father  and  a brother.  ('**)  The  rule  laid  down  by 
Paulus,  who  flourished  about  200  a.d.,  is  that  the  mourning  for 
parents  and  children  above  six  years  of  age  is  a year ; for  chil- 
dren below  sLx  years  of  age  a month ; for  a husband  ten  months ; 
and  for  kindred  of  less  degree  eight  months. 

The  ancient  customary  period  of  ten  months  for  mourning 
cannot,  however,  be  considered  as  proving  the  existence  of  a 
primitive  decimestrial  year.  It  may  more  probably  have  arisen 
from  the  period  of  pregnancy,  which  was  commonly  assumed 
as  equal  to  ten  months,  and  it  may  have  been  extended  from 
the  mourning  for  husbands  to  the  mourning  for  other  near  rela- 
tions. It  appears  that  by  the  ancient  Roman  law  a widow  was 


(i86)  Cicero,  pro  CInent.  12;  Ovid,  Fast.  i.  35,  iiL  134;  Seneca  ad 
Helv.  0.  ivi.  § 1.  Maiores  decern  mensium  spatium  lugentibos  viros  dedc- 
mnt.  Dionysius  speaks  of  the  Roman  matrons  mourning  a year  ((Vtovo-toc 
ypoVoc)  for  Brutus  and  Publicola,  as  for  their  nearest  relations,  v.  48. 
Plutarch,  Publ.  23,  makes  the  same  statement  respecting  Publicola.  Plu- 
tarch, Jfum.  12,  says  that  Numa  fixed  the  longest  periM  of  mourning  at 
ten  months,  and  that  this  was  the  period  for  widows.  He  repeats  this 
statement  in  the  Life  of  Coriolanus,  Cor.  39.  Dionysius  states  that  the  ma- 
trons mourned  a year  for  Coriolanus,  viii.  62.  Seneca,  Epist.  63,  § 11, 
states  that  the  time  of  mourning  anciently  fixed  for  women  was  a year ; but 
that  men  did  not  mourn. 


(187)  Pint.  Num.  12.  (188)  Plat.  Cor.  39. 

(189)  Sent.  Becept.  lib.  L tit.  21,  § 13. 
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prohibited  from  marrying  within  the  ten  months  next  after  her 
husband’s  death. {‘“)  This  prohibition  was  extended  to  a year 
by  a law  of  the  Emperors  Gratian,  Valentinian,  and  Theo- 
dosius, in  the  year  381  a.d.(’“')  Custom  seems  to  have  like- 
wise extended  the  time  of  mourning  for  widows  to  a year  in 
later  times ; but  the  writers  who  speak  of  the  period  of  a year 
for  mourning  in  early  times  merely  use  round  numbers,  and 
do  not  allude  to  a decimestrial  year.  It  should  be  observed 
that  mourning  was  limited  to  women  at  Rome : it  was  not 
customary  for  men  to  mourn.  (**®)  The  period  of  mourning  in 
antiquity  seems  to  have  been  short;  in  Sparta  it  was  twelve 
days ; in  Athens  a month ; and  in  other  Greek  states  it  did 
not  exceed  four  or  five  months.  The  ten  months’  credit 
given  for  oil  and  wine,  according  to  Cato,  cannot  be  regarded 
as  evidence  of  an  ancient  decimestrial  year  ;(***)  and  the  same 
may  be  said  of  the  term  of  ten  months  after  the  father’s 
death,  within  which  the  furniture  settled  on  a daughter  wal  to 
be  supplied.  ('**)  The  hypothesis  of  Niebuhr  that  the  twenty 
years’  truce  between  Rome  and  Veil  consisted  of  decimestrial 
years  is  destitute  of  foundation. {'**) 

An  attempt  has  been  made  by  some  modem  writers  to  prop 
up  the  year  of  304  days  by  a hypothetical  substratum  which 


(190)  See  Plut.  Num.  12.  Anto^  married  Octavia  within  ten  months 
of  the  death  of  her  first  husband  Marcellus ; but  for  this  purpose  it  was 
necessary  for  him  to  obtain  a decree  of  the  Senate  dispensing  with  the  law. 
Plut.  Anton.  31.  Compare  Drumann,  Geschichte  Boms,  vol.  i.  p.  424. 

(191)  Cod.  Theod.  iii.  8,  1;  and  see  Cod.  Just.  v.  9,  1. 

(192)  Sen.  Bp.  63,  § 1 1 . At  the  death  of  Augustus,  a decree  of  the  senate 
commanded  that  men  should  mourn  a few  days,  and  women  a year.  Dio 
Cass.  Ivi.  43.  The  attendants  at  a Boman  funeral  were  dressed  in  black, 
Horat.  Bp.  i.  7,  6. 

(193)  Hermann,  Privat-alterthiimer  der  Griechen,  § 39,  n.  34 — 6. 

{194)  De  B.  B.  c.  146 — 8. 

(195)  Polyb.  ixxii.  13.  The  dos  was  payable  within  three  yeara  : there 
is  no  ground  for  the  supposition  of  Niebuhr,  Bom.  Hist.  vol.  iii.  n.  107, 
that  cyclic  years  are  meant ; though  it  is  adopted  by  Bein,  Bbmischea 
Privatrecht,  p.  194.  By  ‘ cyclic  years’  he  means  years  of  ten  months. 

(196)  See  the  author’s  work  on  the  Credibility  of  the  Early  Boman 
History,  vol.  ii.  p.  287. 
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requires  examination.  Aceording  to  Censorinus,  Maerobius, 
and  Solinus,  the  Romulean  year  eonsisted  of  four  full,  and 
six  hollow  months,  the  former  of  whieh  had  thirty-one  and 
the  latter  thirty  days  (124  + 180  = 304) ; and  at  the  reform  of 
the  calendar  this  number  was  increased  to  355  days.  As  the 
additional  fifty-one  days  were  not  sufficient  to  make  two  new 
months,  a day  was  taken  from  each  of  the  six  hollow  months, 
and  the  fifty-seven  days  thus  obtained  were  assigned  to  the 
two  new  months;  January  having  twenty-nine,  and  February 
twenty-eight  days.  The  account  given  by  the  only  three  Ro- 
man writers  who  describe  the  Romulean  year  in  detail — the  two 
former  of  whom  are  learned  and  intelligent  antiquarians — 
therefore  supposes  that  it  was  founded  on  a division  of  months, 
by  which  the  number  of  its  days  was  determined. 

The  hypothesis  above  alluded  to  proceeds  from  a rejection 
of  the  constitution  of  the  Romulean  year,  as  described  by 
M^rohius  and  Censorinus,  and  finds  an  origin  for  it  in  the 
nundinal,  or  eight-day  period  of  Rome.  The  author  of  this 
conjecture  was  Puteanus,  a Dutch  philologist  of  the  sixteenth 
centnry,  who  pointed  out  that  304  is  a multiple  of  8 (88  x 8 = 
304).  (”®)  Pontedera,  an  Italian  writer  of  the  eighteenth  cen- 
tury, added  the  remark  that  six  years  of  304  years  nearly 
coincide  Tvith  five  years  of  365  days  (1825  and  1826  days).  (*”) 
This  conjectural  explanation  of  the  Romulean  year  has  been 
developed  by  Niebuhr,  and  has  been  presented  by  him  in  a 
more  elaborate  form.  This  historian  adopts  the  derivation  of 
the  Romulean  year  from  thirty-eight  nundinal  weeks,  which 
measure  of  time  he  supposes  to  have  been  borrowed  from  the 
Etruscans;  he  likewise  applies  to  the  sajculum  of  110  years 
the  supposed  Romulean  lustrum  of  six  years,  corresponding 


(197)  Censorin.  c.  20.  Macrob.  Sat.  i.  12,  § 3,  38;  i.  13,  § 1 — 7. 
Solin.  i.  37 — 8. 

(198)  Sec  his  Diasertation  dc  Nundinia  Bomania,  c.  6,  7,  in  Grsev.  Thea. 
Ant.  Bom.  vol.  viii.  p.  G53,  655.  Concerning  Puteanua,  who  lived  from 
1571  to  1616,  aee  Bayle,  Die.  in  v. ; Biog.  Univ.  art.  Dupny  (Henri).  ' 

(199)  See  Ideler,  vol.  ii.  p.  25.  Pontedera  lived  from  1688  to  1767. 
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with  the  ordinary  lustrum  of  five  years.  Hence  he  obtains  a 
sseculum  of  132  Romulean  years.  He  next  assumes  that  a 
month  of  twenty-four  days,  or  three  nundinal  weeks,  was  twice 
intercalated  during  asseculum  of  132  Romulean  years.(®'®®)  The 
result  is,  that  if  the  solar  years  be  taken  at  36  5 J days,  as  in 
the  Julian  calendar,  a sseculum  of  110  Julian  years  is  less  exact 
than  a sseculum  of  1 32  Romulean  years ; for  the  latter  makes 
the  solar  year  too  short  by  8m.  23s. : while  the  former  makes 
it  too  long  by  11m.  15s. (^')  Hence  Niebuhr  thinks  it  pro- 
bable that  the  Etruscans  had  fixed  the  tropical  year  at  365d. 
5m.  40s. ; that  the  Etruscans,  in  the  primitive  ages  of 
Rome,  were  profoundly  versed  in  astronomical  science;  and 
that  the  results,  though  not  the  scientific  foundations,  of  this 
science  were  handed  down  by  tradition  among  the  Etruscan 
priests.  Dr.  Greswell,  in  his  learned  work,  printed  at  the 
Oxford  University  press,  entitled  Origines  Kalcndarim  Italicm, 
has  likewise  attempted  to  prove,  by  copious  argument,  that  the 
Romulean  year  was  founded  upon  a nundinal  cycle.  He  con- 
ceives that  a nundinal  year  consisted  of  nine  months  of  thirty- 
two  days,  and  of  a tenth  month  of  sixteen  days ; but  adverting  to 
the  numerical  coincidence  pointed  out  by  former  writers,  that  six 
years  of  304  days  are  only  one  day  less  than  five  years  of  865 
days,  he  holds  that  the  nundinal  and  solar  years  could  be 
adjusted  to  one  another.  (^) 

Upon  this  conjectural  scheme  of  Niebuhr,  Ideler  remarks, 
that  360  is  not  less  a multiple  of  8 than  304;  and  that  110 


(lOo)  Niebuhr,  with  his  nsnsl  confidence  in  his  own  conjectures,  lays  it 
down  that  the  Roman  antiquarians  were  mistaken  in  two  of  their  sup- 
positions, viz.,  that  the  calendar  of  ten  months  was  originally  the  only  one 
in  use,  and  that  it  was  afterwards  entirely  abandoned.  Hist,  of  Rome,  vol. 

1.  p.  2H2.  Engl.  Tr. 

(zoi)  Niebuhr  assumes  the  seeculum  ofllO  Julian  years,  upon  Scaliger’s 
calculation,  at  40,177  days.  A sseculum  of  132  Romulean  years,  with  48 
intercalary  days,  makes  40,176  days  (132x304-f-48=40,176). 

(202)  Hist,  of  Rome,  vol.  i.  p.  275 — 9,  Engl.  Tr.  The  hypothesis  of 
Niebulir  is  adopted  by  Ukert,  Geogr.  der  Gricchenund  Rdmer,  vol.  i.  part 

2,  p.  163. 

(203)  Vol.  i.  p.  136,  142,  153. 


Digitized  by  Google 


56 


PBIMITIVE  ASTRONOMY  OF 


[chap.  I. 


years  of  360  days,  together  with  twenty-four  intercalary  months 
of  twenty-four  days,  equally  make  up  the  sum  of  40,1  T6 
days.(*‘)  Muller  likewise,  in  his  work  on  the  Etruscans,  re- 
gards the  hypothesis  as  too  uncertain  for  adoption  into  a state- 
ment of  historical  facts.  (“®)  It  may  he  added  that  nothing  is 
gained  hy  the  gratuitous  assumption  of  a sa2culum  composed  of 
132  Romulean  years;  and  that  if  the  solar  year  of  365^,  or  even 
of  360,  days  was  known  to  the  primitive  Romans,  there  could 
be  no  adequate  inducement  for  forming  so  capricious  and  in- 
convenient a period  as  a year  of  304  days,  even  although  304 
days  was  a multiple  of  8.  The  profound  astronomical  science 
supposed  by  Niebuhr  to  have  been  possessed  by  the  Etruscans 
in  the  eighth  century  b.c.,  is  moreover  opposed  both  to  evidence 
and  probability.  The  Etruscans  never  made  any  advance  in 
physical  and  mathematical  science,  or  even  in  history  and  litera- 
ture. Their  nearest  approach  to  astronomy  consisted  in  their 
observation  of  lightning  for  purposes  of  divination.  (^) 

We  may  therefore  conclude  that  the  Romulean  year  of  304 
days  derives  no  real  support  from  the  modern  hypotheses 
devised  as  props  to  the  tottering  structure ; that  it  probably 
never  had  any  real  existence,  and  was  merely  a fiction  con- 
trived to  account  for  the  numerical  names  of  the  Roman 
months. 

Dionysius  describes  Romulus  as  the  author  of  the  nun- 
diu8e;(*’7)  which  was  a market  held  at  Rome  every  eighth  day, 
or,  as  the  Romans  expressed  it,  (**)  every  ninth  day : reckoning 


(204)  Chron.  vol.  ii.  p.  27. 

(205)  Etrusker,  vol.  ii.  p.  329. 

(206)  See  Midler’s  chapter  on  the  Calendar  and  Chronology  of  the 
Etruscans,  b.  4. 0. 7,  and  his  necessarily  meagre  chapter,  b.  4,  c.  8,  upon  their 
science  and  mental  cultivation.  Concerning  the  fulguratory  discipline  of  the 
Etruscans,  see  Muller,  vol.  ii.  p.  31,  41,  162-178.  Compare  the  author’s 
work  on  the  Cred.  of  the  Early  Roman  Hist.  vol.  i.  p.  2<X). 

Seven  names  of  Etruscan  months,  with  their  Roman  equivalents,  have 
been  preserved.  See  Mommsen,  Horn.  Chron.  p.  278. 

(207)  Dion.  Hal.  ii.  28. 

(208)  See  Dion.  Hal.  vii.  8,  where  he  says  that  seven  complete  days 
intervened  between  each  two  successive  nundinss. 
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both  days  inclusively,  in  the  same  manner  that  the  French 
call  a week  eight  days,  and  a fortnight  fifteen  days.  Cassius 
Sempronius  Tuditanus,  a well-informed  historian  of  his  country, 
who  flourished  in  the  second  century  before  Christ,  referred  the 
origin  of  this  institution  to  the  arrangement  made  by  Romulus 
when  he  formed  the  joint  kingdom  with  Tatius ; and  did  not 
therefore  include  it  among  his  original  institutions  at  the  foun- 
dation of  the  city.  (“*)  Cassius  Hemina,  a historian  of  the  second 
century  b.c.,  and  Varro  ascribed  its  establishment  to  Servius 
Tullius.  (®*®)  Other  writers  considered  the  observation  of  the 
nundince  as  a market-day  to  be  subsequent  to  the  expulsion  of 
the  kings ; and  to  have  originated  in  the  honours  paid  by  the 
plebs  to  the  manes  of  Servius,  the  plebeian  king,  on  every 
eighth  day.  P')  It  is  clear  that  those  Roman  antiquarians  who 
attributed  the  origin  of  the  nundinse  to  Servius,  or  to  the  be- 
ginning of  the  Commonwealth,  could  not  have  connected  this 
eight-day  period  with  the  constitution  of  the  Romulean  year. 

The  market-day  at  Rome  seems  to  have  been  fixed  at  in- 
tervals of  eight  days  from  motives  of  convenience.  (^'^)  There 
is  no  valid  reason  for  supposing  that  the  nundinal  period  had 
any  connexion  with  the  determination  of  the  civil  year,  and  of 
the  months  into  which  the  year  was  divided.  The  week,  on 
the  other  hand,  as  observed  by  several  oriental  nations,  and  as 
ultimately  adopted  from  them  by  the  Romans,  was  an  astrono- 
mical division,  being  the  fourth  part  of  a periodic  lunar 
month. 


(209)  Ap.  Macrob.  Sat.  i.  16,  § 32. 

(210)  Ib.  § 33,  and  c.  13,  § 20. 

(211)  Ib.  § 33.  Macrobins,  who  attributes  this  opinion  to  Oeminus, 
appears  to  mean  Geminus  Tanusius,  who  was  contemporary  with  Augustus. 

(212)  The  nundinse  was  a market-day,  and  was  sacred  to  Saturn.  Pint. 
Qnsest.  Bom.  42  ; Cor.  19. 

Compare  Virgil’s  Moretum,  v.  79-81  ; — 

Honisquc  diebns 

Venales  olemm  fasces  portabat  in  urbem, 

Inde  domum  cerrice  levis,  gravis  sere,  redibat. 

There  is  a short  title  de  Hundinis  in  the  Digest  L.  11. 

(213)  Macrobius,  Comm.  in.  Somn.  Scip.  i.  6,  § 62,  conceives  the  lunar 
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§ 10  Besides  the  determination  of  the  courses  of  the  sun 
and  moon  for  the  regulation  of  the  calendar,  astronomical  ob- 
servation in  Greece  was,  at  an  early  period,  directed  to  the 
fixed  stars.  Homer,  in  a passage  which  occurs,  with  slight 
variations,  both  in  the  Iliad  and  Odyssey,  specifies  by  name  the 
Pleiades,  the  Hyades,  Orion,  Bootes,  and  the  Bear,  which  last, 
he  adds,  is  also  called  the  W ain ; alone,  of  all  the  constel- 
lations, it  remains  constantly  in  sight,  being  never  submerged 
in  the  waves  of  the  ocean,  and  it  keeps  watch  upon  Orion. (***) 
No  reasonable  doubt  can  exist  that  the  constellations  thus 
designated  by  Homer  were  the  same  as  those  known  by  the 
same  names  in  later  times.  In  particular,  the  Great  Bear  is 
clearly  defined  by  its  relation  with  Orion,  by  its  double  name 
of  the  Bear  and  the  Wain,  and  by  its  never  sinking  below  the 
horizon. 

Those  who,  in  the  days  of  Greek  literature  and  erudition, 
occupied  themselves  with  the  interpretation  of  Homer,  sought 
to  find  a satisfactory  reason  why  the  poet  should  have  said  that 
the  Bear  alone  was  never  bathed  in  the  ocean.  Aristotle  thinks 
that  he  thus  characterizes  it,  as  being  the  best  known  among 
the  stars  which  never  set.(®*^)  The  solution  of  Strabo  is 
similar  : he  supposes  that  by  ' the  Bear,’  Homer  designates  aU 


month  of  twenty-eight  days  as  founded  upon  the  septenaiy  number.  See 
Bailly,  Astr.  Ane.  p.  32  ; Ideler,  vol.  i.  p.  (50,  87, 48(l-2,  vof.  ii.  175  j Arago, 
Pop.  Astron.  b.  33,  c.  3 ; Winer,  Bibl.  Keal  Wortcrbuch,  art.  Woehe.  Ac- 
cording to  I’orphyr.  de  Abstin.  iv.  7,  the  seasons  of  purification  observed  by 
the  Egyptian  priests  were  sometimes  of  forty-two  days  [0x7],  and  never 
less  than  seven  days.  The  division  of  the  week  is  attributed  by  Garcilasso 
to  the  ancient  Peruvians,  but  erroneously.  Sec  Humboldt,  Vues  des  Cor- 
dill^res  (Paris,  1816,  8vo.),  vol.  i.  p.  340. 

(ai4)  Iliad,  rviii.  485-9 ; Od.  v.  272-5.  The  difference  consists  in  the 
first  verse,  which  in  the  Iliad  is — nXijia^af  9'  'Ydlac  ri  to  ti  cOieoe  'Qpiweoc, 
and  in  the  Odyssey  is — nXij.'a^ac  r’  hropuvrt  kui  iuovra  Bowrijv. 

The  last  verse  is  translated  by  Virgil,  but  is  applied  to  both  the  Bears : 
‘ Arctos,  Oceani  metuentes  lequore  tingi.’ — Georg,  i.  246. 

The  passage  in  the  Odyssey  is  also  imitated  by  Virgil,  Ain.  iii.  616. 

As  to  the  meaning  of  the  words  'Optuva  loiciifi,  see  Ideler,  Stemnamen, 
p.  298.  Concerning  the  origin  of  the  constellations,  see  Buttmann,  uber 
die  Entstebung  der  Stcrnbildcr,  Berl.  Trans.  1826. 

(215)  Kaf  ro  *011}  5*  dppopof;' Kara /ura^opdv'  t6  ydp  yvwpipwrarov  fi6vov. 

Poet.  c.  25. 
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the  arctic  portion  of  the  heavens.  (-1*)  One  grammarian  altered 
the  reading  on  conjecture,  in  order  to  save  the  poet’s  astrono- 
mical reputation ; (*'”)  while  another  thought  it  better  to  admit 
that  Homer  erred  through  ignorance. (-'*)  The  most  probable 
supposition  seems  to  be  that  the  Great  Bear  was  the  only  por- 
tion of  the  arctic  sky  -^hich,  in  Homer’s  time,  had  been  reduced 
into  the  form  of  a constellation.  (®"*) 

'The  epithet  ‘tardily-setting,’  applied  to  Bootes,  alludes  to  the 
fact  that  his  disappearance,  inasmuch  as  the  constellation  is  in 
a perpendicular  position,  occupies  some  time;  whereas,  as  Aratus 
signifies,  his  rising  is  rapid,  being  effected  in  a horizontal 
position.  (*^) 

Homer  likewise  designates  Sirius,  as  being  called  the  ‘ Dog 
of  Orion,’  as  appearing  in  the  early  autumn,  as  being  a star  of 
peculiar  brightness ; and  as  being  of  evil  omen,  because  it 
brings  fever  to  mankind.  (*-*) 


(216)  i.  1,  § 6. 

(217)  Crates  read  o7of  !'  S/t/iop6c  l<m.  Ap.  Strab.  ubiaup.  His  emen- 
dation is  mentioned  by  Apollonius,  but  his  te.xt  is  corrupt. 

(218)  Apoll.  Lei.  Horn,  in  d/i/iopov.  6 ii  'HXtoiuf>6{  ^Xrtoe  Xiyiiv 
8n  ^reiSd.  For  ‘HXi<i8<iipoc  Heyne  reads  'UpHtupoc ; but  the  name  Helio- 
dorus  is  correct.  The  Scholia  on  r.  489,  suggest  another  explanation  ; 
viz.,  that  the  Bear  is  the  only  constellation  mentioned  in  these  verses 
which  never  sets.  Compare  Heyne,  Horn.  vol.  vii.  p.  625.  Nitzsch,  Od. 
vol.  ii.  p.  41.  Schaubacb,  Geschichte  der  griechischen  Astronomie,  p.  16- 
23 ; Delambre,  Hist,  de  iAstr.  Anc.  vol.  i.  p.  341;  Idcler,  Untersuchungen 
Tiber  die  Stemnamen  (Berlin,  1809),  p.  4-32. 

(219)  ‘ Apparemment  il  compte  pour  rien  le  Dragon  et  la  petite  Ourse, 
parce  quo  ces  dtoiles  n’avaient  pas  de  nom,'  Delambre,  ib.  p.  342. 

(220)  The  same  peculiarity  is  alluded  to  by  Catullus,  Ixvi.  67,  where  the 
Coma  Berenices  says : — 

Vertor  in  occasnm  tardum  dux  ante  Booten, 

Qui  vix  sero  alto  mergitur  Ooeano. 

Ovid,  Fast.  iii.  405,  and  Juv.  v.  23,  call  him  ‘ piger  Bootes.’  Ovid,  Met. 
ii.  178,  calls  him  ‘ tardus.’  Claudian,  de  Rapt.  Pros.  iL  190,  piger.  See 
Ideler,  Stemnamen,  p.  49. 

Quum  jam 

Flectant  Icarii  sidera  tarda  boves. 

Prop.  ii.  23,  24. 

Cur  serus  versare  boves  et  plaiutra  Bootes. 

Prop.  iii.  6,  36. 

On  the  sudden  rising  of  Bootes,  see  Arat.  609,  et  Schol. 

(221)  Iliad,  xxii.  26-31.  Compare  v.  5,  where  the  same  star  is  alluded 
to.  An  aiX(o{d(m)p  is  mentioned  xi.  62.  The  obscure  phrase  v»*rdc  4/ioXyy 
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Homer  describes  Ulysses  as  steering  his  course  by  the  stars 
in  the  open  sea ; and  therefore  the  pole  round  which  the  starry 
heaven  turns  must  have  been  before  his  time  identified  with 
the  north  : but  he  docs  not  refer  to  the  stars  as  indicating  the 
season  of  the  year.  Hesiod,  on  the  other  hand,  in  his  Didactic 
poem,  frequently  refers  to  them  for  the  latter  purpose.  He 
appears  to  be  ignorant  of  any  calendar  of  months  by  which  the 
time  of  year  can  be  described.  Thus  he  advises  the  husbandman 
to  begin  cutting  his  corn  at  the  rising  of  the  Pleiads,  and  to 
plough  at  their  setting.  He  says  that  they  are  innsible  for 
forty  days  and  nights,  but  reappear  at  tbe  time  of  han'cst.{-^ 
He  dates  the  early  spring  by  the  rising  of  Arcturus,  sixty 
days  after  the  winter  solstice  (Feb.  19) ; wliich  is  soon  followed 
by  the  appearance  of  the  swallow : (”*)  and  he  designates 
this  as  the  proper  season  for  trimming  the  vines : but  he 
adds  that  as  soon  as  the  snail  emerges  from  the  ground,  and 
the  Pleiads  have  risen,  the  care  of  the  ^incs  must  cease. 

He  speaks  of  Sirius  as  characterizing  the  greatest  heat  of 
summer.  He  lays  it  down  that  the  rising  of  Orion  is  the 
season  for  threshing : he  points  to  the  time  when  Orion  and 
Sirius  are  in  the  mid  heaven,  and  Arcturus  is  rising,  as  proper 
for  the  vintage  : and  he  directs  the  husbandmen  to  plough  at 
the  setting  of  the  Pleiads,  Hyads,  and  Orion. {-“)  He  warns 
the  navigator  to  avoid  the  dangers  of  the  sea  at  the  time  when 
the  Pleiads,  flying  from  Orion,  arc  lost  in  the  waves.  The 
seasonable  time  for  navigation  is,  he  says,  sixty  days  after  the 


appears  to  be  correctly  rendered  by  ‘ the  dead  of  night,'  by  Bnttmann  in 
his  Lexilogns. 

Tbe  passage  in  the  twenty-second  book  of  the  Iliad  is  imitated  by 
Virgil,  JEn.  i.  274. 

{222)  Op.  et  Di.  381 — 6. 

(323)  v.  662. 

(224)  V.  569. 

(225)  V.  686.  Imitated  by  Alcams,  Fragm.  39,  Bcrgk.  Sirius  is  twice 
mentioned  in  the  Hesiodean  poem  of  the  Shield  of  Hercules,  as  charac- 
teristic of  the  beat  of  summer.  Scut.  163,  397. 

(226)  V.  696,  607-616.  (227)  v.  616-27. 
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summer  solstice,  when  the  heat  of  summer  has  come  to  an 
end  (Aug.  20). 

There  is  reason  to  believe  that  the  heliacal  rising  of  Sirius 
was  observed  as  an  epoch  at  an  early  period  by  the  Egyptians. 
It  had  a peculiar  importance  in  Egypt  on  account  of  its  coin- 
cidence with  the  annual  inundation  of  the  Nile.{^^)  The 
Egyptian  year  began  with  the  month  of  Thoth,  which  fell  at 
the  time  of  the  rising  of  Sirius ; and  this  circumstance  gave  a 
name  to  the  celebrated  Canicular  period,  of  which  we  shall  have 
occasion  to  speak  hereafter. 

It  is  clear  that  the  annual  motion  of  the  stars,  with  respect 
to  their  risings  and  settings,  was  known  in  the  time  of  Homer 
and  Hesiod.  Their  nocturnal  motion  could  not  fail  to  be 
observed  almost  as  soon  as  the  motion  of  the  sun  during  the 
day.  It  is  alluded  to  by  Homer  as  affording  a measure  of  time 
during  the  night.  (-^) 

The  ancients  not  unfreqnently  speak  of  the  ‘ dances  of  the 
stars.’ ("’®)  This  comparison  is  drawn  from  the  circular  dances 


(338)  See  Idclor,  vol.  i.  p.  125,  129,  328.  Etfpioc,  oTotipit,  is  an  a^ective 
signifying  hot,  scorching ; hence  <r<ipioc  iarrjp  is  used  for  the  sun  hy  Hesiod, 
Op.  415.  ffiipioc  alone  is  used  by  Archilochus  and  others  for  the  sun, 
fr.  42,  Gaisford,  with  Jacob’s  note,  Hesych.  in  v.  E«ipioc  signifies  the  dog- 
star  in  Hesiod.  wEschylus,  Ag.  967,  and  Soph,  fragm.  941,  have  eiipioc  tiuv. 
Compare  Eurip.  Hec.  1102;  Iph.  Aul.  7.  Virgil,  Ain.  1.  273,  has  the 
expression  * Sirius  ardor,’  where  he  imitates  the  Greek  in  making  Sirius 
an  adjective.  Comp.  Forphyrius  de  Antro  Nympharum,  c.  24. 

(229)  Iliad,  X.  261-3.:— 

fidXa  ydp  vvC  averat,  ijyvOi  S* 
darpa  rt  ^r)  wp6^c/li;cf,  rap^x^rty  Si  yrXiuv  ySK 
rtuy  Svo  /ioipdwv,  rpirdri|  S'  tri  potpa  XiXttwrat. 

Od.  xiv.  483  ! — 

dXX’  8r«  St)  rpi'xo  vu«t4c  fijv,  pira  S'  aarpa  pijjiisit. 

The  setting  of  the  moon  and  the  Pleiads  is  used  to  mark  the  middle  of 
the  night  in  the  fragment  of  Sappho,  fr.  68,  Bergk.  Compare  Anacreont. 
Od.  ill. 

(230)  xop«Iai  of  the  stars.  Plat.  Tim.  p.  40.  of  the  stars,  Cen- 

sorin.  c.  13.  darpuy  t'  ai’dipioi  x«po'‘<  Eurip.  El.  467.  Dances  of  the  planets 
are  mentioned  in  Manil.  i.  669.  Chonu  astrorum,  Stat.  AchiU.  i.  643. 

The  following  couplet  occurs  in  Darwin : — 

Onward  the  kindred  Bears,  with  footsteps  rude. 

Dance  round  the  pole,  pursuing  and  pursued. 

Econ.  of  Veget.  canto  i.  v.  621. 
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of  the  Greeks,  and  alludes  principally  to  the  motion  of  the 
circumpolar  stars. 

The  planets,  on  account  of  their  motion  among  the  other 
stars,  and  the  consequent  irregularity  of  their  risings  and  set- 
tings, were  not  observed  in  early  times.  No  planet  is  alluded 
to  by  Hesiod,  who  uses  the  stars  merely  as  a calendar. 

Venus,  the  most  brilliant  among  the  heavenly  bodies  after 
the  moon,  is  mentioned  by  Homer  under  the  names  Hesperus, 
as  the  fairest  star  in  the  heaven ;(“')  and  abo  of  Eosphorus,  or 
the  morning  star.(“^)  Hesperus  is  likewise  alluded  to  by 
Sappho,  in  some  extant  verses,  as  putting  an  end  to  the  toils 
of  the  day.(®’®)  The  early  Greeks  did  not  identify  the  morn- 
ing with  the  evening  star.  The  discovery  of  their  identity 
is  variously  attributed  to  Pythagoras,  Ibycus,  and  Par- 
menides. (^) 

§ 11  The  religion  and  mythology  of  the  early  Greeks  had 
scarcely  any  reference  to  astronomy,  or  to  an  adoration  of  the 
heavenly  bodies.  The  worship  of  the  powers  of  Nature,  which 
some  modem  historians  have  attributed  to  the  Pelasgian,  or 
Prchellenic,  period  of  Greece, may  have  once  existed;  but 
its  existence  rests  upon  hypothesis,  not  upon  testimony.  It 
was  not  till  a comparatively  late  period  that  the  god  Helios  was 
identified  with  Apollo,  or  that  Diana  became  the  goddess  of  the 


(231)  Iliad,  xiii.  318. 

(333)  Iliad,  xxiii.  226 ; Od.  xiii.  93.  In  the  latter  passage  the  morning 
star  is  called  dirrrip  ^aai-raroc.  According  to  Varro,  the  star  of  Venus 
guided  .£neas  from  Troy  to  Latium,  Serv.  .lEn.  ii.  801. 

(333)  Fragm.  96,  Bergk. 

(334)  Diog.  Laert.  viii.  14,  ii.  23  ; Stoh.  Eel.  Phys.  i.  24;  Plin.  ii.  8. 
Pliny  dates  the  discovery  by  Pythagoras  in  Olymp.  42,  142  c.  c.  (=612 
B.C.).  Achill.  Tat.c.  17,  assigns  the  identification  to  Ibycus,  who  is  placed 
about  540  b.c.  Compare  Karsten,  Phil.  Gr.  Kcl.  i.  2,  p.  249,  255.  The 
authority  cited  by  Stobmus  for  its  being  a Pythagorean  doctrine  is  Apollo- 
dorus  in  his  treatise Trepi  Stay;  see  Fragm.  Hist.  Gr.  vol.  i.  p.  428. 

(335)  See  Midler’s  Hist,  of  the  Lit.  of  Anc.  Greece,  c.  2,  § 3.  Plato, 
Cratyl.  § 31,  p.  397,  conjectures  that  the  ancient  Greeks,  like  many  of  the 
barbarians,  worshipped  the  sun,  the  moon,  the  earth,  the  stars,  and  the 
heaven ; hence  he  derives  6tot  from  Stiv.  But  this  is  not  a historical 
testimony.  Herod,  iv.  188,  says  that  the  nomad  Africans  sacrifice  only  to 
the  son  and  moon. 


Digitized  by  Google 


SECT.  11.] 


THE  GREEKS  AMD  BOHANS. 


63 


moon.(®®*)  The  sun  and  moon,  though  they  were  conceived  as 
celestial  beings,  driving  their  chariots  across  the  vault  of 
heaven,  held  quite  a subordinate  rank  in  the  primitive 
Pantheon,  and  were  not  included  among  the  Olympian  gods. 
When  certain  stars  had  been  formed  into  a constellation,  and 
designated  by  a certain  name,  tbe  fancy  of  the  mythologist 
supplied  a story  to  illustrate  the  name.  But  Otfried  Muller, 
in  his  Treatise  on  Mythology,  has  shown  clearly  that  the  astro- 
nomical mythi  of  the  Greeks  formed  an  unimportant  part  even 
of  their  mythology,  and  were  for  the  most  part  wholly  imcon- 
nected  with  their  religion.  (*^) 


(236)  Miiller,  Dor.  ii.  5,  6.  .SIschylus  identifies  Apollo  with  the  sun. 
Sept.  Theb.  859,  and  Diana  with  the  moon,  Xantr.  frajjm.  158.  Dindorf. 

In  the  fragments  of  the  Fhaethon  of  Euripides,  Apollo  is  described  by 
Merope  as  the  esoteric  name  of  the  sun  : — 

2)  xoXXt^ryycr'HXi',  diruKftratt 

sal  Tovi',  ’AjrdXXw  S'  iv  finals  a 6p6S>t  Ka\tt, 

o<mt  ra  atyayr*  dydfiar'  oiSt  Stufidyuy. 

This  is  a play  upon  the  word  'AwoXXwv,  on  account  of  its  resemblance  in 
sound  to  dwoXXvrat.  But  in  the  story  of  Phaethon,  Helius,  not  Apollo,  is 
treated  as  his  father,  and  his  sisters  are  called  the  Heliades. 

Later  writers  identify  Apollo  with  the  sun,  and  Diana  wnth  the  moon. 
See  Cic.  de  N.  D.  ii.  27  j Pint,  de  Orac.  def.  7 j Macrob.  Sat.  i.  17  ; Serv. 

iii.  73;  Augustin,  C.  D.  vii.  16;  Nonn.  xl.  401.  Ovid,  Met.  ii.  25, 
makes  Phosbus  not  only  the  god  of  the  sun,  but  also  of  the  seasons  and  of 
the  calendar. 

(237)  Neither  the  sun  nor  the  moon  drives  a chariot  in  Homer.  But 
Eos  or  Aurora  has  a chariot  in  a passage  of  the  Odyssey,  xxiii.  244-6,  and 
the  names  of  her  horses,  viz.,  Lampus  and  Phaethon,  are  given. 

The  chariot  of  the  sun  is  mentioned  by  Soph.  Aj.  845 ; Enrip.  Ion. 
1148;  Plut.  Sept.  Sap.  Conv.  12.  It  is  also  an  essential  part  of  the  story 
of  Phaethon,  which  is  as  early  as  Hesiod.  Thu  god  of  the  sun  is  called 
{wTTorai/ur,  Aristoph.  Nub.  672.  ./Eschylus  speaks  of  the  Arusdn-oiXov  ^fu'pa, 
Pers.  386.  The  chariot  of  night  occurs  in  Eurip.  Ion.  115<1,  and  Andromed. 
fragm.  1 ; Dind. : see  likewise  Theocrit.  ii.  163,  where  in  v.  166,  dyrv(  vesrov 
means  the  ‘ vault  of  night,’  not  the  chariot,  as  it  is  incorrectly  rendered  by 
the  Scholiast.  In  Mosch.  Id.  ii.  38,  deruf  ijitiTofiot  is  the  semicircular  disc 
of  the  moon  ; its  shape  when  it  is  in  dichotomy. 

The  Iloman  poets  are  more  frequent  than  the  Greek  poets  in  their 
allusions  to  the  chariot  of  the  moon.  See  Ovid,  Fast.  ii.  110,  iv.  374, 
V.  18 ; Rem.  Am.  268 : Manil.  i.  667 ; Claudian.  Bapt.  Pros.  iii.  403 ; 
Auson.  Ep.  V.  3.  According  to  Manilius,  the  chariot  of  the  sun  has  four 
horses,  that  of  the  moon  only  two,  v.  3.  Nonnus,  vii.  234,  mentions  the 
chariot  of  the  moon  as  drawn  by  mules. 

(238)  Proleg.  zu  einer  WissenschafUichen  Mythologie,  p.  191  (p.  130 
Engl.  Tr.). 
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The  nature  of  the  astronomical  mythology  of  the  Greeks 
■will  best  appear  from  a few  examples. 

The  constellation  of  the  Great  Bear  seems  to  have  received 
its  name  from  its  resemblance  to  the  shape  of  an  animal ; but 
when  it  had  acquired  that  appellation,  it  was  connected  with 
the  story  of  Callisto,  a nymph  loved  by  Jupiter,  to  whom  she 
bore  Areas,  the  mythical  progenitor  of  the  Arcadians.  She 
was  first  metamorphosed  into  a bear  by  Diana,  as  a puiyshment 
for  her  breach  of  chastity,  or  by  Juno  from  jealousy;  and 
afterwards  being  pursued  by  hunters,  was  saved  by  Jupiter, 
and  transferred  to  the  skies  as  an  asterism  near  the  north 
pole.  (“*)  The  mythologists  accounted  for  the  constant  appear- 
ance of  the  Great  Bear  above  the  horizon,  by  saying  that  the 
ocean  deities  prevented  their  pure  waters  from  being  polluted 
by  the  presence  of  the  concubine  of  J upiter. 

A difierent  explanation  is  given  by  Aratus : he  supposes 
both  Bears  to  have  been  transferred  from  Crete  to  the  heavens 
by  Jupiter,  during  the  year  when  he  was  concealed  by  the 
Curetes  in  the  Idman  cave.(^') 


(239)  See  Hesiod,  Fragm.  cd.  Marckscheffel,  p.  363  j Ovid,  Met.  ii. 
401-630 ; Callimachus  ap.  Schol.  U.  xviii.  487. 

(240)  The  followini;  are  the  words  of  Juno  to  her  former  nurse  Tethjs, 
in  Ovid,  Met.  ii.  627-30: — 

At  VOS  si  ImsED  tangit  contemptus  alnmnse, 

Gurgite  coeruleo  septem  prohibete  Triones, 

Sideraque  in  rcclum  stupri  mercede  receptA 
Pellite,  ne  puro  tingatur  in  ajquore  pellez. 

The  explanation  of  Hyginus,  Poet.  Astr.  ii.  1,  it  similar.  ‘ Hoe  signum, 
ut  complures  dixerunt,  non  occidit.  Qui  volunt  aliqua  de  causa  esse  insti- 
tutum,  negant  Tethyn  Occani  uxorem  id  recipere,  cum  reliqua  aiders  eo 
perreniant  in  occasum,  quod  Tethys  Junonis  sit  nutrix,  cui  Callisto  succu- 
buerit  nt  pellex.'  Hygin.  fab.  177,  cites  some  verses  referring  to  the  same 
point : — 

Tuque  Lycaonim  mutatsc  semine  nymphse, 

Quam  gelido  raptam  de  vertice  Nonacrino 
Oceano  prohibet  semper  se  tingere  Tethys, 

Ausa  sum  quia  sit  quondam  succumbere  alumns. 
Succumhere  here  means  to  tupplant,  in  a sense  derived  from  suceuba. 

(241)  V.  30-4.  Compare  Diod.  iv.  79,  80.  This  fable  is  inconsistent 
with  the  natural  history  of  the  island  ; for  the  ancients  testify  that  Crete 
never  contained  any  bears  or  other  noxious  animals.  See  Aristot.  Mir. 
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The  Pleiads  evidently  took  their  name  from  the  verb 
because  their  rising  was  synchronous  with  the  be- 
ginning of  the  season  fitted  for  navigation  in  the  Greek 
waters,  while  their  setting  marked  its  termination.  They 
were  supposed  to  be  the  daughters  of  Atlas,  and  the  sisters  of 
the  Hyades,  and  to  have  been  changed  into  8tars.(*^)  The 
imagination  of  poets,  by  playing  upon  the  name,  conceived  this 
constellation  as  a flight  of  doves  (irtXtiat)  :(***)  .^Eschylus,  em- 
ploying a privative  epithet  to  circumscribe  and  explain  his  me- 
taphor, called  them  doves,  but  doves  devoid  of  wings.  (^) 

The  constellation  of  the  Pleiads  consists,  according  to 
Ideler,(^)  of  one  star  of  the  third  magnitude,  three  of  the 
fifth,  two  of  the  sixth,  and  many  smaller  stars.  It  is  therefore 
scarcely  possible  for  the  best  eye  to  discern  more  than  six.(®^‘^) 
The  ancients,  from  some  numerical  fancy,  thought  fit  to  desig- 


Anse.  c.  84  ; Diod.  iv.  17  ; jElian,  N.  A.  v.  2 ; Plin.  viii.  58 ; Solinns,  c.  11, 
§ 11 ; Plut.  de  Cap.  ex  Host.  util.  c.  1.  Compare  Pashley'a  Travels  in 
Crete,  vol.  ii.  p.  261.  The  Daunian  bear  in  lamblich.  Pyth.  60,  Porphyr. 
Pyth.  23,  is  a fiction,  for  Italy  never  contained  w ild  bears.  The  ‘ Ciue- 
donius  ursiis’  in  Martial,  de  Spect.  7,  is  a merely  poetical  epithet. 

(242)  See  Muller,  Mythol.  p.  191  (131,  E.  T.).  Other  fanciful  etymolo- 
gies are  given  by  Schol.  Iliad,  xviii.  486  ; Schol.  Arat.  254. 

(243)  Hesiod  gives  them  the  epithet  of  'ArXciyfi/vIt,  Op.  383.  Hence 
Virgil,  Georg,  i.  221,  calls  them  Atlantides.  Compare  Schol.  II.  xviii.  486  ; 
Hygin.  Poet.  Astr.  ii.  21. 

The  Homeric  and  Hesiodean  form  is  nXijuiSvr,  derived  from  ir\ea,  which 
verb  is  never  contracted  in  Homer.  Its  ancient  form  seems  to  have  been 
>rX<Fai ; the  trace  of  the  digamma  is  preserved  in  the  future  n-Xcuo-w. 

(244)  The  substitution  of  HiXfidSfc  for  nXfidSvr  occurred  in  the  astrono- 
mical poem  attributed  to  Hesiod.  See  fragm.  p.  352,  ed.  Marckscheffel. 
The  same  lengthened  form  is  used  by  Pindar,  Nem.  ii.  16,  and  numerous 
instances  of  it  are  cited  by  Athen.  xi.  c.  79,  80,  including  one  from 
Simonides. 

(245)  at  8*  <7rr’  *\TKayms  rraiSft  uyofiatr^ifvat 
irarpos  ^rytorov  HdXov  oiipavotrrfy^ 

K\aif(TKov,  fv0a  WKT€pu>v  (payraaparav 

fiop<j)at  airrfpoi  IIcXcfdd€r. — Ap.  Athen.  p.  491  A. 

(See  Blomf.  ad  JEseh.  Ag.  81,  Gloss.)  This  passage  is  alluded  toby  Schol. 
11.  xviii.  486.  .lEscbylus  assigns  their  grief  for  their  father’s  labour  in 
carrying  the  world,  as  the  cause  of  their  metamorphosis. 

(246)  Stemnamen,  p.  145. 

(247)  Hipparch.  ad  Arat.  Phmn.  i.  14.  affirms  that  seven  stars  can 
really  be  perceived  in  a clear  moonless  night. 
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nate  the  Pleiads  as  a constellation  of  seven  stars  ;(^^)  and  they 
gave  a fictitious  reason  for  the  fact  that  only  six  were  visible. 
Some  said  that  the  seventh  Pleiad  had  been  struck  by  light- 
ning : others  that  it  had  been  removed  into  the  tail  of  the  Great 
Bear  :(-**)  the  reasons  assigned  by  Ovid(-“)  are  either  that  one 
of  the  seven  daughters  of  Atlas  was  dishonoured  by  a marriage 
with  a mortal,  whereas  each  of  the  six  others  ascended  the  bed 
of  a god ; or  that  Plectra,  the  wife  of  Dardanus,  was  so  over- 
whelmed by  the  capture  and  destruction  of  Troy,  that  she 
veiled  her  head  in  token  of  grief.  (*“')  This  constellation  was 
called  Vergilice  by  the  Homans,  because  it  rose  after  the 
spring.  (^“^) 

As  the  Pleiads  derived  their  name  from  navigation,  so  the 
Hyades  derived  their  name  from  rain  (Ctiv). The  Hyades, 
like  the  Pleiads,  were  the  daughters  of  Atlas  : they  were  sup- 
posed to  have  been  metamorphosed  into  stars  on  account  of 
their  grief  for  the  death  of  their  brother  IIyas.(-^)  Some  de- 


(348)  Called  fnrav6pot  by  Eurip.  Iph.  Aul.  6 ; ttrratrrtpot^  by  Erntoatb. 
c.  14.  23.  Qute  aeptem  dici,  sex  tamcn  esse  solcnt,  Ovid,  Fast.  iv.  170; 
Aral.  257  ; Germanicus,  Arat.  259. 

(249)  Scbol.  Arat.  254,  257. 

(230)  Fast.  iv.  171-8.  The  former  of  those  reasons  appears  in  Eratosth. 
c.  23 ; Hygin.  Poet.  Astr.  21 ; Schol.  11.  xviii.  48(5. 

(251)  It  was  a sign  of  grief  among  the  Greeks  to  muffle  the  head,  Horn. 
Od.  viii.  85;  Eur.  Hec.  432;  Orest.  42,  280;  Suppl.  122.  Weeping  seems 
to  have  been  considered  as  of  bad  omen,  and  was  therefore  concealed. 

(232)  Eas  Stellas  Vergilias  nostri  appellaverunt,  quod  post  ver  exoriun- 
tur,  Hvgin.  P.  A.  c.  21.  The  rising  of  the  Pleiads  was  in  the  middle  of 
May,  Festus,  p.  372.  Vergiliai  dicta;  quod  earum  ortu  ver  finitur,  testas 
incipit. 

(253)  Gra  micant  Tauri  septem  radiantia  flammis, 

Navita  quas  llyadas  Grains  ab  imbre  vocat. 

Ovid,  Fast.  V.  166-6. 

Virgil,  ..En.  i.  741,  iii.  616,  calls  them  ‘ pluviie  Hyades  ;'  Horace,  Carm. 
i.  3,  ‘ tristes.’ 

'YdSfV  Tf  vaVTtXiHC 

oat^iTTnmv  — Eurip.  Ton.  1156. 

Where  'Yor  lengthens  the  first  syllable,  which  Homer  and  other  poets 
shorten. 

(234)  Hygin.  fab.  192 ; P.  A.  ii.  21 ; Ovid,  ubi  sup.  The  names  of 
five  Hyades  were  enumerated  in  the  astronomical  poem  attributed  to 
Hesiod,  p.  353,  cd.  Marckscheflel.  Their  number  was  variously  stated. 
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rived  the  name  of  the  constellation  from  the  letter  Y,  to  which 
its  form  bears  a resemblance.  The  Romans  called  it  Su- 
culffi ; which  Cicero  considers  an  etymological  blunder,  founded 
on  a confusion  with  It  is,  however,  more  probable  that 

this  was  a native  Latin  word,  formed  from  tuccus,  and  that,  like 
the  Greek  ud?,  it  alluded  to  the  moisture  which  accompanied 
the  rising  of  this  constellation. 

Orion  was  conceived  as  a warrior  and  hunter,  who  was 
transmuted  into  a constellation.  From  his  position  in  the 
heavens,  he  was  «aid  to  fly  from  the  Pleiads,  (*"*)  as  he,  in  his 
turn,  was  said  to  be  watched  by  the  Great  Bear.  Various 
fables  were  connected  with  his  translation  into  the  sky.{®^*) 

One  of  the  stories  relative  to  the  Dog-star  derived  its  name 
from  the  dog  of  Orion. The  time  of  its  rising  connected 
it,  at  an  early  period,  with  the  idea  of  intense  summer  heat ; 
and  Muller  conjectures  that  it  was  so  called  on  account  of  the 
prevalence  of  canine  madness  at  this  season.  The  ceremonies 
of  the  Greek  and  Roman  worship,  in  several  places,  alluded  to 
the  connexion  between  the  dog  and  the  star  in  question. 

There  were  likewise  similar  fabulous  stories  explanatory  of 
the  name  of  the  constellation  Boiites,  also  called  Arctophylax 
and  Arcturus.(‘*")  Arcturus,  as  he  declares  of  himself  in  the 
prologue  to  the  Rudens  of  Plautus,  was,  on  account  of  the 


(255)  Schol.  II.  xviii.  486  ; Schol.  Arst.  173;  Hygin.  fab.  192.  ) 

(256)  Cic.  do  N.  D.  ii.  43.  Noatri  imperite  Buculas;  quasi  a suibua 
essent,  non  ab  imbribus  nominate.  This  remark  recurs  in  a passage  cited 
by  Gell.  xiii.  9.  Compare  Flin.  ii.  39. 

(257)  This  etymon  is  given  in  Serv.  ..En.  i.  744. 

(258)  Hesiod.  Op.  619;  Find.  Nem.  ii.  11. 

(25p)  See  Meineke,  Analecta  Alexandrina,  p.  133 ; Hygin.  Astr.  ii.  31. 

Orion  IB  called  a stormy  constellation,  in  allusion  to  its  setting  in  the  late 
autumn,  Virg.  .En.  i.  635,  iv.  62 ; Horat.  Ep.  xv.  7 ; Ideler,  Sternnameu, 
p.  219. 

(260)  Hygin.  fab.  130;  Astr.  ii.  4,  36;  Eratostb.  33.  Another  story 
connected  the  star  with  the  dog  of  Icarius. 

f26i)  See  Ideler,  Stemnamen,  p.  238;  Notes  and  Queries,  vol.  vii. 
p.  131. 

(262)  Sec  Ideler,  Stemnamen,  p.  47. 
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times  of  his  rising  and  setting,  considered  a stormy  constel- 
lation. (“•■>) 

The  constellations  of  the  heavenly  sphere  seem  to  have  been 
gradually  formed  by  the  Greeks.  Those  which  are  mentioned 
by  Homer  and  Hesiod  are  doubtless  the  most  ancient. (-*^)  It 
was  not  till  astronomers  had  observed  the  oblique  path  of  the 
sun,  in  its  annual  progress,  that  the  zodiac  was  marked  out. 
The  division  into  twelve  parts  took  its  origin  in  the  number  of 
lunations,  which  nearly  corresponded  with  the  solar  year. 
When  the  ecliptic  had  been  divided  into  twelve  parts,  astro- 
nomers perceived  that  the  motions  of  the  moon,  and  of  the 
planets  visible  to  the  naked  eye,  were  all  within  a certain  dis- 
tance of  the  ecliptic.  They  included  this  space  within  parallel 
circles  of  the  sphere;  and  adopted  the  constellation  which 
coincided  with  each  twelfth  part  as  a sign.  Hence  as  these 
constellations  were  represented  by  ^(pSia,  (^’)  or  figures,  on  the 
celestial  sphere  of  the  ancients,  this  circular  baud  was  called 
the  zodiac,  and  the  constellations  which  encircled  it  were  called 
the  signs  of  the  zodiac.  Aristotle  is  the  earliest  extant  writer 
who  mentions  the  zodiacal  circle ; it  is  likewise  mentioned  by 
Autolycus.  (““)  About  a century  later,  Aratus,  in  his  astronomical 


(363)  Increpui  hibemnm  et  flactus  movi  maritimoB. 

Nam  ArcturuB  siguum  sum  omnium  acerrumum, 

Veliemens  sum  exoriens  ; cum  occido,  vehementior. 

Prol.  V.  C9-71. 

(264)  Grimm,  Deutsche  Myth.  p.  416,  thinks  that  the  Great  Bear, 
Orion,  and  the  Pleiads,  were  the  three  constellations  first  formed. 

(265)  The  word  fiudiw  is  used  by  Herod,  i.  70,  to  denote  sculptured 
figures  of  animals  upon  a goblet.  The  iceuXos  (u2uuroc  means  the  circle  of 
figures  represented  in  painting  or  sculpture.  ' Among  the  figures  of  the 
zodiac  four  were  not  animals,  and  the  German  Thierkreis  is  an  inaccurate 
translation  of  the  word.  No  diminutive  of  the  form  tdiov  is  ever  used  in 
epic  or  tragic  poetry,  and  therefore  it  may  be  inferred  that  the  name 
of  the  zodiac  had  not  a poetical  origin.  Diminutives  of  this  form  do  not 
belong  to  the  early  language,  see  Buttmann,  Ausfuhrl.  Gr.  Gramm,  vol.  ii. 
p.  4-12.  The  word  KoSiav  became  curium,  w hich  is  an  old  Latin  word,  used 
by  Cato  and  Plautus. 

(266)  6 iceeXof  twv  fwDfwv,  Aristot.  Meteor,  i.  6.  0.  i.  8.  3.  6 roiv 

ib.  i.  8,  14.  6 itit  tS>v  fucuiv  riv  (uiiiuv  (kukXos),  Metaph.  xi.  8.  Concern- 

ing Autolycus.  see  Delaiubre,  Hist.  d’Astr.  Anc.  vol.  i.  p.  29.  According 
to  Eudemus,  (Enopidcs  was  the  discoverer  of  the  zodiac. 
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poem,  names  the  zodiacal  circle,  and  enumerates  its  twelve  signs. 
He  states,  moreover,  that  six  of  the  signs  rise,  and  six  set, 
every  night.  The  zodiac  was  doubtless  known  to  Eudoxus, 
whose  Phenomena  was  versified  by  Aratus. 

On  the  whole,  the  mythology  of  the  Greeks  has  little  con- 
nexion with  the  heavenly  bodies,  and  the  mythical  stories  which 
have  an  astronomical  reference  are  of  comparatively  recent 
origin.  Sometimes  a narrative  received  from  later  writers  an 
astronomical  application,  which  it  wanted  in  its  primitive  form. 
Thus  the  story  of  the  sun  turning  back  his  chariot,  and  con- 
cealing his  light,  at  the  sight  of  the  crime  of  Atreus,  who  had 
feasted  Thyestes  with  the  flesh  of  his  own  murdered  chil- 
dren, (^)  was  softened  into  the  rationalized  version,  that  Atreus 
had  discovered  the  proper  motion  of  the  sun,  from  west  to 
east,  contrary  to  the  general  motion  of  the  heavens;  or  that 


(267)  Arat.  611-58. 

(268)  For  s full  description  of  the  disappearance  of  the  sun,  because  ho 
is  shocked  at  the  unnatural  crime  of  Atreus,  see  Sen.  Thyest.  783-884. 
Seneca  supposes  that  when  the  sun  disappears  during  the  day,  the  moon 
and  stars  do  not  become  visible.  Ho  couceires  the  latter  heavenly  bodies 
as  peculiar  to  the  night,  and  as  not  being  ready  to  shine  before  their 
usual  time. 

Ipse  insueto  novus  hospitio 
Sol  Buroram  videt  occiauus, 

Tenebrasque  jubet  surgere,  nondum 
Hocte  paratA.  Non  succedunt 
Astra,  nec  ullo  micat  igne  polus. 

Nee  luna  graves  digerit  umbras. — v.  820-5. 

'Where  Lipsins  says : * Ecce  autem  sol  sese  condens  noctem  inducebat,  et 
surgere  jubebat  ante  tempus,  ideoque  imparatam.'  It  does  not  seem  to 
have  occurred  to  the  poet  that  the  moon  and  stars  were  in  the  heaven 
during  the  day  as  well  as  during  the  night ; and  that  they  were  only 
rendered  invisible  by  the  superior  light  of  the  sun.  Diyero  in  this  passage 
means  to  dissipate,  to  scatter,  as  in  Georg,  iii.  357  : 

Turn  sol  pallentes  haud  unqnam  discutit  umbras. 

(269)  Polybius,  ap.  Strab.  i.  2,  15  (p.  1120,  ed.  Bekker),  says  that  the 
benefactors  of  mankind  and  the  authors  of  useful  inventions  became  kings 
and  gods.  Among  these  he  instances  Atreus,  who  first  taught  that  the 
course  of  the  sun  was  contrary  to  that  of  the  heaven.  Lucian,  Astrol.  12, 
lias  the  same  statement  respecting  Atreus.  Euripides,  ap.  Achill.  Tat. 
Isag.  c.  1,  spoke  of  Atreus  as  discovering  the  proper  motion  of  the  sun  : 

drt^av  yap  if<rrpo)V  Tr}v  Jvavrtav 

diipovt  t’  sol  riparvos  lfop9». — Cress,  fragm.  14. 

This  passage  means  iti^as  Tr/r  6t6r  rov  9X10V  iyanriav  Tjji 
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he  had  discoi’ered  the  method  of  predicting  a solar  eclipse.  (^®) 
Plato  gives  a different  turn  to  the  fable.  He  supposes 
Jupiter,  in  his  horror  at  the  crime  of  Atreus,  to  have  changed 
the  quarter  where  the  sun  rises  from  cast  to  wcst.{*^)  Another 
fabulous  interpretation  traced  the  erratic  motion  of  the  planets 
to  the  same  cause.  These  explanations  are  evidently  phi- 
losophical figments,  foreign  to  the  supernatural  character  of 
the  old  legend. 

§ 12  As  the  religion  and  mythology,  so  the  divination  of 
the  early  Greeks  had  little  connexion  with  the  heavenly  bodies. 
The  Greeks  sought  to  penetrate  into  the  future  by  means  of 
oracles  and  dreams,  by  the  entrails  of  victims,  and  by  the  flight 
of  birds.  (*'*)  To  these  the  Romans  added  the  interpretation  of 
lightning,  which  they  borrowed  from  Etruria.  (*''*)  Both  also 
drew  prognostics  ,from  prodigies ; that  is  to  say,  from  rare 
natural  appearances  ;(*^*)  among  which  comets,  meteors,  and 
eclipses  held  an  important  place. 


S<TTpt)v.  It  is  misunderstood  by  Acbilies  Tatius.  p.  73,  82,  96,  ed.  Petav. 
The  conversion  of  the  sun's  course  from  west  to  east,  in  consequence  of 
the  crime  of  Atreus,  is  mentioned  by  Euripides,  Orest.  KKK);  Iph.  T. 
816.  iilanilius,  iii.  18,  says  that  the  sun  turned  back  at  the  sight  of  the 
impious  feast,  and  that  darkness  ensued. 

(270)  Qua)  sol  ne  videndo  pollueretur,  radios  suos  ab  eh  civitatc  dc- 
torsit.  Sed  veritatis  hoc  cst : Atreum  apud  Myecnas  primum  solis 
eclipsin  inrenisse,  cui  invidens  frater  urbe  disccssit  tempore  quo  ejus  pro- 
bata sunt  dicta.  Serv.  Ain.  i.  668.  Repeated  in  Hygin.  fab.  258.  The 
former  explanation  refers  to  the  sun  turning  back  in  his  course  ; the  latter 
to  the  darkness  caused  by  the  sun’s  disappearance.  Compare  Grote,  Hist, 
of  Gr.  Tol.  i.  p.  220. 

(271)  Politic,  p.  268. 

(272)  Achill.  Tat.  p.  96,  od.  Petav. 

(273)  See  >Esch.  Prom.  492  508.  Compare  the  enumeration  in  Her- 
mann, Gottesdienstlichen  Alterthiimcr  der  Griechen.  § 37,  38,  and  in  the 
elaborate  article,  Divinatio,  in  Pauly’s  Real-Encyclopadie. 

(274)  See  Muller’s  Etrusker,  b.  3,  0.  1,  2.  The  ifiXoyanri  mj/urra  in 
.®sch.  Prom.  *07,  do  not  refer  to  lightning.  Lightning  was  considered  by 
the  Greeks  as  the  weapon  with  which  Jupiter  punished  the  wicked.  See 
Aristoph.  Nub.  397. 

(273)  hi  tai  ovi"  ol  /idvriif  t!u9aai  tovto  tpiviiv  lif  ripaf'  ri  yip  tlioBig  ov 
ripae.  Theophrast.  de  Plant,  v.  3.  Compare  Hermann,  ib.  § 38,  n.  16. 

Herod,  ii.  82,  says  of  the  Egyptians  : rtpara  ek  irXiu  epc  iviipr/rat 
7}  Toitrt  dXXourc  ainttfi  ivOpwiroifTt'  yevopiyov  yap  riparoc  ^vXairaovfft  ypa^optvot 
raTOfiaiyoy^  Kat  ijv  sort  vartpov  TrapawXqauiv  roi/rip  ytvi|rai,  card  ruivri  vvpi- 
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But  although  the  Greeks  and  Romans  agreed  with  the  less 
cinlized  nations  of  antiquity  in  viewing  eclipses,  comets, 
meteors,  and  other  extraordinary  appearances  in  the  heaven, 
with  alarm,  as  being  marks  of  the  divine  displeasure ; yet  they 
drew  no  prognostics  from  the  ordinary  movements  of  the  hea- 
venly bodies : they  had  no  astrological  science,  or  system  of 
astrological  prediction. (^'*) 

For  this  deceitful  and  seductive  art  the  Greeks  were,  as  it 
appears,  indebted  to  the  Chaldeans,  who  introduced  it  among 
them  after  the  time  of  Alexander. 

It  was  never  cultivated  with  fondness  by  the  Greeks,  though 
they  made  it  an  adjunct  to  their  scientific  astronomy,  and  ad- 
mitted it  into  that  strange  mixture  of  mystical  philosophies 
which  prevailed  in  the  third  and  fourth  centuries  after  Clirist. 
We  shall  have  occasion  to  consider  the  Chaldean  astrology,  in 
a future  chapter,  in  connexion  with  the  astronomy  of  the  Baby- 
lonians and  Egyptians. 


{oBiTi  iirofiliaiaBai.  The  method  here  described  is  one  of  strictly  scientific 
induction  ; if  it  had  been  rigorously  observed,  the  Egyptians  would  either 
have  discovered  the  vanity  of  divination  from  prodigies,  or  they  would 
have  founded  it  on  a scientific  basis.  Concerning  the  nicani^  of  repac  in 
Homer,  see  Nagelsbach  Homerische  Theologie,  p.  146.  The  ordinary 
Homan  prodigies  are  enumerated  by  Claudian,  Eutrop.  i.  1-7,  ii.  40-1. 

(376)  The  later  Greeks,  who  discovered  the  germs  of  all  arts  and 
sciences  in  Homer,  found  even  traces  of  his  astrological  science.  See 
Heyne  ad  II.  xviii.  2ol,  vol.  vii.  p.  467 ; Marsham,  Can.  Crit.  p.  480. 

Euripides  describes  Hippo,  the  daughter  of  Chiron,  as  predicting  the 
future  from  the  risings  of  stars : 

fj  npwra  piv  ra  irpovpavTfvtraro 
j^pij(rpoltn  fra^iaiv  doTfpaiv  dvroXoir, 

Melanipp.  Sap.  Fr.  iii.  Dindorf. 

She  was  supposed  to  have  learnt  astronomy  from  her  father  Chiron. 
See  below,  ch.  li,  § 1.  Archdeacon  Hare,  Phil.  Mus.  vol.  i.  p.  25,  thinks 
that  the  predictions  of  Hippo  intended  by  Euripides,  ‘relate  only  to  the 
art  of  foretelling  the  weather  from  the  heluical  rising  of  the  stars.’ 

(377)  See  below,  ch.  v.  § 10. 
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Chapter  II. 

PHILOSOPHICAL  ASTRONOMY  OF  THE  GREEKS 
FROM  THE  TIME  OF  THALES  TO  THAT  OF 
DEMOCRITUS. 

§ 1 ^HERE  is,  as  we  have  seen  in  the  preceding  chapter, 
no  trace  of  any  scientific  astronomical  knowledge  in 
the  remains  of  early  Greek  literature,  or  in  the  authentic 
accounts  of  the  primitive  times  of  Greece  and  Rome. 

Some  of  the  stories  of  the  Greek  mythology,  indeed,  as 
reduced  and  rationalized  by  the  later  historians,  attributed  the 
origin  of  astronomy  to  the  fabulous  ages  of  Greece.  Thus 
Atlas  is  said  to  have  discovered  the  doctrine  of  the  sphere,  and 
even  to  have  been  the  author  of  astronomy ; he  is  further  re- 
ported to  have  communicated  this  knowledge  to  Hercules,  who 
imparted  it  to  the  Greeks. (')  According  to  another  story,  the 
sons  of  Helius  in  the  island  of  Rhodes  were  distinguished  by 
their  knowledge  of  astronomy ; they  also  made  improvements 
in  navigation,  and  arranged  the  seasons.  Actis,  one  of  the 
Heliadae,  emigrated  to  Egypt,  and  taught  astronomy  to  the 
Egyptians.  The  knowledge  of  astronomy  was  afterwards 


(i)  Diod.  Hi.  66,  iv.  27  ; Plin.  N.  II.  vii.  57 ; Herodonis  ap.  Clem.  Alex. 
SlTom.  i.  15,  § 73  (Fragm.  Hist.  Gr.  vol.  ii.  p.  34);  Serv.  AJn.  i.  741  ; 
Heraclit.  de  luored.  4.  Diogenes  Laertius,  Protem.  1,  makes  him  a philo- 
sopher. 

Diodorus  likewise  makes  Uranus,  king  of  the  Atlanteans,  the  first 
astronomer,  and  describes  him  as  the  ancestor  of  the  sun  and  moon,  iii, 
66,  57.  The  fable  of  Atlas  bearing  the  heaven  on  his  shoulders  (of  which 
the  story  in  the  writers  above  cited  is  a rationalized  version)  is  of  great 
antiquity.  See  Horn.  Od.  i.  62;  Hesiod,  Theog.  517;  .Fseh.  Prom. 
3t7,  430;  Aristot.  de  Mot.  Animal.  3.  Hesperus  is  fabled  to  have  been  a 
son  of  Atlas,  remarkable  for  his  piety  and  justice.  He  used  to  observe 
the  stars  on  the  top  of  Mount  Atlas,  but  was  carried  away  by  a violent 
wind,  and  never  reappeared.  His  subjects  gave  him  divine  honours,  and 
called  the  most  beautiful  star  in  the  heavens  by  his  name. — Diod.  iii.  60. 
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obliterated  in  Greece  by  a deluge,  which  destroyed  nearly  all 
the  inhabitants;  and  the  Egyptians  thus  obtained  the  credit  of 
having  been  the  authors  of  this  science.  (®) 

A third  story  represented  Hyperion  as  having  been  the  first 
systematic  observer  of  the  movements  of  the  sun,  moon,  and 
stars,  and  of  the  seasons  determined  by  their  course,  and  as 
having  taught  this  knowledge  to  mankind ; whence  he  was 
called  the  father  of  the  sun  and  moon.(^) 

Uranus,  again.  King  of  the  Atlantcans,  was  called  the  first 
astronomer,  and  the  sun  and  moon  were  said  to  be  his  de- 
scendants. (*) 

Sophocles  considers  Palamedes  in  the  light  of  a civilizer, 
and  as  the  author  of  numerous  inventions,  among  which  he 
includes  a knowledge  of  the  movements  of  the  stars,  and  of 
their  use  in  navigation.  (^)  The  treatise  on  astronomy  ascribed 
to  Lucian  speaks  of  Orpheus  as  having  taught  that  science  to 
the  Greeks.  (*)  The  fable  of  Prometheus  chained  to  the  rock, 
on  Caucasus,  was  likewise  interpreted  by  late  writers  to  contain 
a concealed  reference  to  the  observations  of  a solitary  astro- 
nomer upon  lofty  mountains.  (^) 

Newton,  in  his  treatise  on  Ancient  Chronology,  has  assigned 
the  origin  of  astronomical  science  to  the  heroic  ages  of  Greece. 
His  argument  rests  upon  three  hypotheses : — 

1.  That  Chiron  delineated  the  constellations,  and  was  a 


(а)  Diod.  V.  67. 

(3)  Diod.  V.  67.  Compare  Hesiod,  Theog.  371-4. 

(4)  Diod.  iii.  66,  67. 

(5)  Fragm.  379,  ed.  Dindorf.  The  third  line  appears  to  bo  spurious. 
Palamedes  is  described  as  the  inventor  of  dice  in  Fans.  ii.  20,  §3  ; z.  31, 
§ 1.  Philostratus,  Heroic,  c.  11,  makes  him  the  inventor  of  the  divisions 
of  time,  money,  weights  and  measures,  arithmetic,  and  alphabetical  writing. 

(б)  c.  10. 

(7)  Neo  vero  Atlas  sustinere  coelom,  nec  Prometheus  afSxus  Caucaso, 
neo  stellatus  Cepheus  com  uxore,  gencro,  filia  tradcretur,  nisi  roelestium 
divina  cognitio  nomcn  eorum  ad  errorem  fubulat  traduxisset.  Cic.  Tusc. 
Disp.  V.  3.  Concerning  Prometheus  as  an  astronomer,  see  below,  ch.  v. 
^ 1.  Cepbens,  his  wife  Cassiopea,  his  daughter  Andromeda,  and  his  son- 
m-law  Perseus,  were  converted  into  stars. 
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practical  astronomer.  2.  That  ^lusmus,  the  son  of  Eumolpus, 
and  master  of  Orpheus,  made  a sphere ; and  that  he  was  re- 
puted to  have  been  the  first  among  the  Greeks  who  made  one, 
the  time  at  which  it  was  made  coinciding  with  that  of  the 
Argonautic  Expedition.  3.  That  the  people  of  Corcyra  attri- 
buted the  invention  of  the  sphere  to  Nausicaa,  daughter  of 
Alcinous,  King  of  the  Phseacians ; and  that  she  appears  to  have 
obtained  her  knowledge  of  it  from  the  Argonauts,  who,  on  their 
return  home,  sailed  to  that  island,  and  made  some  stay  there 
with  her  father.  (*) 

Chiron,  a eentaur,  was  the  son  of  Saturn  and  the  sea-nymph 
Philyra ;(®)  and  thus,  as  Xenophon  remarks,  he  was  the  brother 
of  Jupiter.  (*'’)  Saturn  was  fabled  to  have  changed  himself  into 
a horse  in  order  to  conceal  his  amour  with  Philyra  from  his 
wdfe  Rhea ; hence  the  mixed  form  of  Chiron.  Homer  calls  him 
‘ the  most  just  of  the  centaurs,’  and  designates  him  as  the 
teacher  of  Achilles,  in  reference  to  his  knowledge  of  the  re- 
medies for  a wound.  (**)  Pindar,  likewise,  describes  Chiron  as 
having  given  instruction  in  medicine  to  J ason  and  yEsctdapius. 

A family  which  had  an  hereditary  knowledge  of  the  medicinal 
virtues  of  plants,  and  which  was  said  to  be  descended  from 
Chiron,  dwelt  near  Mount  Pclion  in  late  times.  The  Mag- 


(8)  ChronoloCT  of  Ancient  Kingdoms  amended,  Horsley’s  Newton, 
Tol.  V.  p.  63-0.  Compare  p.  17. 

(q)  Hesiod,  Theog.  1001  ; Pindar,  Pyth.  vi.  22  j Apollod.  i.  2,  4 ; 
Apollon.  Bkod.  i.  664,  ii.  1231-41,  and  Pherccydes  ap.  Schol.  Virg.  Georg, 
iii.  93.  Xenoph.  de  Ven.  i.  4,  describes  Philyra  generally  as  a Naid. 
Scriptor  Gigautomacb.  ap.  Schol.  ApoU.  Rh.  i.  664.  Ovid,  Met.  vi.  226. 

(10)  Xen.  ib.  § 3.  Xenophon  points  out  that  Chiron  was  long-lived, 
for  that,  while  he  was  the  brother  of  Jupiter,  be  lived  long  enough  to  bo 
the  teacher  of  Achilles. 

(11)  II.  xi.  830-2.  Compare  Ailian,  Hist.  An.  ii.  18.  According  to 
Hesiod,  Theog.  1001,  Chiron  reared  Medeus,  the  son  of  Jason  and 
Medea. 

(12)  Nem.  iii.  53.  Compare  Schol.  Apoll.  Rh.  i.  654;  Schol.  Arat.  436. 

(13)  Dicseare.h.  de  Pelio,  § 12;  Fragm.  Hist.  Gr.  vol.  ii.  p.  263.  The 
^ear  of  Achilles  was  made  of  an  ash  from  Pelion,  and  was  given  by 
Cfhiron  to  Pcleus,  II.  xvi.  143,  xix.  390.  Chiron  was  supposed  to  inhabit 
Pelion,  and  there  was  a cave  on  this  mountain  called  the  Chironian  care. 
Pelion  was  the  scene  of  the  amour  of  Saturn  and  Philyra. 
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nesians  also  ofifered  sacrifices  to  Chiron  as  the  author  of 
medicine.  (*'*) 

An  epic  poem  which  bore  the  name  of  Hesiod  contained  the 
precepts  which  Chiron  imparted  to  Achilles. They  were 
regarded  as  of  a religious  and  ethical  character : Pindar  parti- 
cularly specifies  the  worship  of  Jupiter  as  the  first  of  Chiron’s 
lessons  to  his  celebrated  pupil.  (*“)  Xenophon  says  that  Apollo 
and  Diana  selected  Chiron,  on  account  of  his  justice,  for  instruc- 
tion in  the  art  of  hunting ; and  that  he  afterwards  taught  this 
art  to  numerous  heroes.(*^)  Besides  these  subjects,  Chiron 
is  described  as  instructing  AchiUcs  in  music  and  the  use  of  the 
lyre.(**) 

In  the  Achilleid  of  Statius,  Achilles  gives  a detailed  account 
of  his  instruction  by  Chiron.  The  subjects  arc  hunting,  mili- 
tary exercises,  playing  on  the  lyre,  treatment  of  wounds,  and 
medicine.  He  likewise  receives  lessons  of  justice.  No  allusion 
is  made  to  any  branch  of  astronomical  science.  ('•)  According 
to  Ovid,  divination  was  not  among  the  arts  taught  by  Chiron.  (*®) 

The  ancients  do  not  in  general  mention  astronomy,  or  any 


(14)  Plut.  Symp.  iii.  1,  3.  His  medical  skill  is  alluded  to  by  Vir(;il, 
Georg,  iii.  548,  and  by  Ovid,  Fast.  v.  401,  410.  He  cured  the  eyes  of 
Pheenix,  Propert.  ii.  1,  60.  Hrginus,  fab.  274,  says  that  he  invenlM  the 
art  of  surgery  from  herbs.  Before  Alsculapius,  Chiron  was  acquainted 
with  the  medicinal  virtues  of  herbs,  according  to  Galen.  Introd.  vol.  xiv. 
p.  675.  Kuhn.  Some  herbs  used  in  medicine  were  named  Chironion  and 
Centaureum,  from  Chiron,  Plin.  xxv.  13,  14 ; Theophrast.  Hist.  Plant,  ix. 
11,  1.  The  Chironion  grew  upon  Pelion,  Dioscorid.  iii.  67.  The  Schol. 
Iliad,  iv.  219,  makes  him  the  inventor  of  medicine. 

(15)  Hesiod,  fragm.  p.  175,  370,  ed.  MarcksrhefiTel. 

(16)  Pyth.  vi.  21  j Hesiod,  fr.  206.  ib.  Apollo  is  described  as  seeking 
counsel  from  Chiron  in  Pyth.  ix.  29.  Compare  Kurip.  Iph.  Aul.  709. 

(17)  Cyneg.  c.  i.  § 1-4. 

(18)  See  Ovid,  Fast.  v.  385  ; Philostrat.  Heroic,  c.  10  j Imag.  ii.  2. 
According  to  Plutarch  de  Mus.  40,  6 aixpararoc  \fijxav  was  funxruuit  tv 
d/ia  xai  diKoiixrvvrjs  Kat  larpiK^s  diddo-eaXov.  Pindar,  ^em.  iii.  53,  calls  him 
(tadviiifnit.  His  instruction  in  music  is  alluded  to  hj  Horace,  Epod.  xiii.  11. 
Ausonius,  Id.  iv.  20,  speaks  of  the  gentleness  of  Chiron's  discipline. 

(19)  ii.  382—453.  Compare  i.  38. 

(20)  Met.  ii.  638.  Concerning  Chiron,  see  the  essiyr  of  Welcker, 
' Chiron  der  Phillyride,'  Kleine  Schriften,  vol.  iii.  p.  3;  Pabric.  Bibl.  Gr. 
vol.  i.  p.  13,  ed.  Uarles. 
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kindred  science,  among  the  subjects  -which  were  supposed  to 
have  been  included  in  the  lessons  of  Chiron.  An  anecdote  is 
preserved  respecting  Diogenes,  that,  being  reproached  for 
his  ignorance  of  geometry,  he  replied  that  it  was  permitted  to 
be  ignorant  of  a subject  which  not  even  Chiron  taught  to 
Achilles.  (*')  The  evidence  of  Chiron’s  astronomical  knowledge 
is  discovered  by  Newton,  in  a fragment  of  the  Cyclic  Titanoma- 
chia ; the  interpretation  of  which  is  dubious,  and  which  pro- 
bably has  no  reference  to  astronomy. But,  whatever  may 
be  the  true  meaning  of  the  verses  in  question,  it  is  certain  that 


(21)  Parallels  of  Joannes  Damascenus,  ad  calc.  Stob.  Phys.  p.  7 t0. 
ed.  Guisford.  ad  calc.  Stob.  Anth.  vol.  iv.  p.  200,  ed.  Meineke. 

(22)  6 d(  Hrjpvrios^KpfitiriTos  Xttpuva  ritif  Kttnavpov  <ro(j>6v  KoXei,  (0*  ov  xai 
6 TTjv  Tirayopaj^iav  yfmy^as  fprjiriv  ias  TrpwTOf  ovtos 

€?f  Tf  iiKaioavvTjv  Bvryruv  ytvoi  ^yayf, 
opKovt  sal  6v<riac  iXapas  sal  'OXipwov. 

Clem.  Alei.  Strom,  i.  15,  § 73,  p.  132,  ed.  Sylburg. 

By  (rj^par'  'OXipnov,  Newton  understands  the  ‘constellations  of 
heaven.’  ‘'OXepjrof  in  the  Greek  writers  seems  never  to  signify  the  lieaven 
in  a physical  sense  ; though  it  may  express  the  aggregate  of  the  Olympic 
gods.  In  the  Latin  writers  Olympus  is  sometimes  equivalent  to  curium  ; 
as  in  Virg.  Georg,  i.  460,  iii.  223.  It  has  been  proposed  to  read  o^/iov' 
'OXCpiTov,  in  the  sense  of  * signs  divinm  voluntatis.’ 

Welcker,  Ep.  Cyclus,  vol.  ii.  p.  411,  thinks  that  the  ancient  musician 
Olympus  is  referred  to,  and  conceives  that  the  dances  invented  by  Olympus 
are  intended.  It  is  clear  from  the  context  that  something  considered  by 
the  Greeks  as  having  an  ethical  influence  is  meant.  Chiron,  it  is  said,  first 
turned  mankind  to  justice,  by  teaching  them  the  use  of  oaths  and  sacri- 
fices. The  third  subject  of  his  instruction  can  hardly  be  the  forms  of  the 
constellations,  which  have  no  connexion  with  morality.  It  is  possible  that 
* the  dances  of  the  gods,’  as  connected  with  sacrifices,  are  signified. 
Xx'ipa  was  used  for  a figure  in  dancing.  See  Aristoph.  Vesp.  I486. 

It  must  at  the  same  time  be  admitted  that  Clemens  appears  to  have 
understood  the  verses  of  the  Titanomachia  in  the  same  manner  as  New- 
ton : for  he  proceeds  to  say  that  Hippo,  the  daughter  of  Chiron,  having 
become  the  wife  of  Aldus,  instructed  him  in  physics,  which  she  had  learnt 
from  her  father. 

The  Titanomachia  was  ascribed  to  Arctinus  or  Eumelus.  See  Welcker, 
ib.  p.  556. 

Letronne,  Analyse  critique  des  Reprisentations  zodiacales  de  Dend^ra 
et  d’Esnfi,  M5m.  de  I’Acad.  des  Inscript,  tom.  xvi.  part  2,  p.  103  (1860), 
understands  the  dances,  or  movements,  of  the  stars. 

The  word  axfipara  was  used  by  late  writers  with  reference  to  the  po- 
sitions of  the  stars  for  astrological  purposes.  Sec  Gothofred  ad  Cod. 
Theod.  vol.  iii.  p.  144. 
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the  Centaur  Cliiron  is  a purely  fabulous  being,  and  that  the 
fragment  of  the  cyclic  poem  cannot  be  regarded  as  a historical 
testimony. 

Staphylus,  in  his  work  on  Tliessaly,  related  that  Chiron, 
being  a wise  man  and  skUled  in  astronomy,  desired  to  make 
Pelcus  celebrated  ; that  for  this  purpose  he  sent  for  Philomela, 
the  daughter  of  Actor  the  Myrmidon,  and  circulated  a report 
that  Peleus  was  about  to  marry  Thetis,  with  the  consent  of 
Jupiter,  and  that  the  gods  would  attend  the  wedding  in  a storm 
of  wind  and  rain.  Having  waited  for  a season  when  there  was 
about  to  be  tempestuous  weather,  Chiron  married  Philomela  to 
Peleus ; whence  the  belief  arose  that  Thetis  was  his  wife.(^'*) 
The  age  of  Staphylus  is  not  known ; but  this  attempt  to  ration- 
alize the  marriage  of  Peleus  with  the  goddess  Thetis  is  probably 
of  late  date.  He  is  quoted  by  no  writer  earlier  than  Strabo. 

In  this  story,  the  astronomical  skill  of  Chiron  is  supposed  to  be 
evinced  in  his  power  of  predicting  the  weather.  The  Latin 
Scholiast  to  the  Aratea  of  Gcrmanicus,  reports  that  Chiron  in- 
structed iEsculapius  in  medicine,  Achilles  in  music,  and  Her- 
cules in  astronomy.  The  principal  connexion  of  Chiron  with 
astronomy  is  that  he  is  reputed  to  have  been  converted  by 
Jupiter  into  a constellation,  and  to  have  become  one  of  the 
signs  of  the  zodiac.  (^) 

The  statement  of  Diogenes  Laertius,  in  the  second  century 
after  Christ,  that  Musseus  was  the  first  who  composed  a theo- 
gony,  and  invented  a sphere,  (^)  is  undeserring  of  serious  atten- 
tion. Musaius,  like  Orpheus,  belongs  exclusively  to  mythology. 


(23)  Schol.  Apoll.  Ehod.  i.  558;  iv.  81C;  Frag.  Hist.  Gr.  vol.  iv. 
p.  505. 

(24)  Daimachns,  who  lived  about  270  B.C.,  stated  that  Peleas  married 
Philomela,  Frag.  Hist.  Or.  vol.  iv.  p.  412. 

(25)  Ap.  Arat.  vol.  ii.  p.  87,  ed.  Buhlo. 

(26)  Eratosth.  Catastorlim.  40;  Hygin.  Astr.  ii.  38;  Ovid,  Fast.  v. 
381-414;  Schol.  Arat.  136;  Hermippus,  ap.  Frag.  Hist.  Gr.  vol.  iii.  p.  51. 

(27)  Pro®m.  3.  Compare  Suid.  in  Moucraior. 
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The  astronomical  knowledge  ascribed  by  Newton  to  Nau- 
sicaa  rests  on  a singular  error.  It  seems  that  a female  gram- 
marian of  Corcyra,  named  Agallisj  or  Anagallis,  attributed  the 
invention  of  the  ball  to  Nausicaa,  the  daughter  of  Alcinous.(®*) 
This  patriotic  figment  was  founded  upon  a passage  of  the 
Odyssey,  where  Nausicaa  is  described  as  playing  at  ball  with 
her  maidens.  (®*)  The  Greek  language  borrowed  its  technical 
terms  from  common  life,  and  the  same  word  denoted  both  lall 
and  tphere:  hence  the  confusion  in  question. (*®) 

§ 2 The  earliest  historical  name  with  which  we  can  con- 
nect the  scientific  pursuit  of  astronomy  in  Greece,  upon  satis- 
factory evidence,  is  that  of  Thales.  Thales,  the  founder  of  the 
primitive  Ionic  school  of  philosophy,  (**)  was  a citizen  of  Miletus. 
By  Herodotus  his  family  is  stated  to  have  been  of  Phoenician 
origin  ;(*-)  by  others  he  was  reported  to  have  descended  from  an 
indigenous  noble  stock.  (*•’)  Ilis  lifetime  is  said  to  have  extended 
from  639  to  546  b.c.,  according  to  which  determination  he  died 
at  the  age  of  ninety-three  ycars,f’*)  and  survived  the  usurpation 


(28)  Atben.  i.  p.  14  D.  Suidas  in  'ArayoXXi?,  vpxrjtrit,  at  a^ipa. 

(29)  Od.  VI.  115.  The  identity  of  Pha;Hcia  and  Corcyra  was  assumed 
by  the  later  Greeks,  on  the  authority  of  Thuc.  i.  25.  Sophocles  intro- 
duced Nausicaa  playing  at  ball  in  a tragedy,  Fragm.  389,  ed.  Diudorf. 

(30)  See  the  arguments  of  Schaubnch  against  Newton’s  proof  of  the 
anti(juity  of  the  Greek  astronomy,  Gesch.  der  Griech.  Astr.  p.  302. 

lor  a refutation  of  the  arguments  of  New  ton  respecting  the  epoch  of 
Chiron,  see  Frfiret,  QDuTres,  vol.  x.  p.  132.  He  cites  largely  from  a work 
of  "Whiston  against  Newton’s  chronology. 

(31)  Speaking  of  the  early  speculations  coneerning  Nature,  Aristotle 

says:  aXXa  OaX^i  fxiu  6 TTis  TotavTjjs  ap)pjyiis  ^iXoao^Uis^  Ac.  Metaph.  i.  3. 
5ok(T  it  6 avTjp  oItos  ^iXocn^inf.  sal  air*  airoC  t)  ’Icuenc^  alpttnt  irpotrn- 

yoptvSri,  Pint.  Plac.  Phil.  i.  § 3.  A similar  statement  in  Galen,  Hist.  Phil, 
e.  2. 

Origenes,  Philosoph.  i.  procem.  p.  5,  ed.  Oxon.  says : Xiyrroi  BnXijv  riv 
MiXncms  fva  ratv  tirra  trotfiwv  irpoiTov  fniKt\upijKtvai  t^tXotro^tav 

Tliales  Milcsius,  qui  j'rinuis  de  talibus  rebus  qumsivit,  aqiiam  dixit  esse 
initinm  rerum.  Cic.  de  N.  D.  i.  10. 

(32)  i.  170.  Tlie  Plicenieian  family  to  which  Thales  belonged  was 
said  to  have  been  named  tbe  Thebdic.  Diog.  Laert.  i.  § 22. 

(33)  P'OR-  ib. 

(34)  He  is  said  to  have  died,  of  heat,  thirst,  and  weakness,  while  he 
was  present,  as  a spectator,  at  gymnastic  games,  Diog.  Laert.  i.  39.  It 
may  ue  observed,  however,  that  there  is  a disposition  to  attribute  extraor- 
dinary longevity  to  the  early  Greek  philosophers.  Aristotle  stated  that 
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of  Pisistratus.  His  life  nearly  coincides  witli  the  reigns  of 
Ancus,  Tarquinius  Priscus,  and  Servius,  in  the  received  Roman 
chronology. 

Various  particulars  mentioned  respecting  Thales  agree  with 
the  statements  of  the  ancient  chronologers  as  to  the  time  of  his 
life.  Thus  he  is  said  to  have  predicted  an  eclipse  of  the  sun, 
which  put  an  end  to  the  battle  between  the  Medes  and  Lydians 
under  Cya.\ares  and  Alyattes  respectively.  The  reign  of  Cyax- 
arcs  is  placed  from  031  to  59-1  b.c.  ; that  of  Alyattes  from  617 
to  560  B.c. ; and  the  solar  eclipse  in  question  has  been  fixed  by 
modern  astronomers  at  various  dates  from  625  to  585  b.c. 
He  is  reported  to  have  lived  in  the  time  of  Thrasybulus  of 
Milctus,(*®)  who  was  contemporary  with  Sadyattes  and  Alyattes, 
and  also  with  Periander  (about  625 — 585  b.c.)  There  is  a uni- 
versal agreement  that  he  was  one  of  the  Seven  Wise  Men  ;(®*) 
and  he  is  said  to  have  been  renowned  for  his  philosophy  in  the 
archonship  of  Damasius,  586  b.c.-(’^)  According  to  Herodotus,  he 
advised  the  lonians  to  form  a federal  council,  and  to  establish  its 
seat  at  Teos,  before  the  subjugation  of  Iouia.(^*)  He  is  reported 
to  have  suggested  to  Creesus  a contrivance  for  placing  his  army 
beyond  the  Halys  in  the  last  year  of  his  reign,  (^*)  which  lasted 
from  560  to  5 16  b.c.  ; and  to  have  advised  the  Milesians  not  to 
make  an  alliance  with  Crossus : a policy  which  saved  their  city 
when  CrcEsus  was  conquered  by  Cyrus.  (■**’)  There  is  likewise  a 


Empedocles  died  at  the  age  of  60;  but  others  made  him  live  to  109, 
, Diog.  Laert.  vfii.  74. 

(35)  Diog.  Laert.  i.  5 27.  A certain  Minyes,  of  whom  nothing  is 
known,  is  cited  as  the  authority  for  this  statement. 

(36)  Cic.  de  Leg.  ii.  1 says  Thales,  qui  sapientissimns  in  aeptom  fuit. 
Accortling  to  Plut.  Solon,  3.  he  was  the  only  one  of  the  Seven  Wise  Men 
who  explored  the  region  of  Physics. 

(37)  See  Clinton  ad  Ann. 

(38)  i.  170.  This  advice  is  alluded  to  by  JElian,  V.  IT.  iii.  17.  Mr. 
Grote,  Tol.  iii.  p.  346,  supposes  this  advice  to  have  been  given  before  the 
conquest  of  Ionia  by  Crcesiis. 

(39)  i.  75.  The  story  about  the  Halys  was  affirmed  by  the  Greeks,  but 
was  disbelieved  by  Herodotus.  It  is  repeated  by  Diog.  Laert.  i.  § 38,  and 
Lucian,  Hippias,  c.  2. 

(40)  Diog.  Laert.  i.  25.  This  statement  is  inconsistent  with  Herod,  i.  141, 
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story,  repeated  with  many  variations,  of  a gold  eup  given  by 
Croesus  as  a prize  to  the  wisest  man,  whieh  came  into  the  hands 
of  Tliales.(^*)  A philosophieal  rivalry  is  reported  to  have  existed 
between  Thales  and  Pherecydes ; the  latter  of  whom  seems  to 
have  flourished  about  544  b.c.  The  opinions  of  Thales  were 
controverted  by  Xenophanes,  (■“)  who  flourished  540 — 500  b.c. 
On  the  whole,  though  all  dates  for  Greeian  history  at  this  period 
are  uncertain,  the  active  part  of  the  life  of  Thales  may  be  re- 
ferred with  confidence  to  the  first  half  of  the  sixth  century  b.c. 

He  is  said  to  have  made  a visit  to  Egypt,  and  to  have  de- 
rived his  scientific  knowledge,  both  geometrical  and  astrono- 
mical, from  the  lessons  of  the  Egyptian  priests.  (^)  Hieronymus, 
a disciple  of  Aristotle,  reported  him  to  have  measured  the  pyra- 
mids by  the  length  of  their  shadows.  (‘‘®)  We  are  told,  moreover, 
by  several  writers,  that  he  speculated  concerning  the  annual 
inundation  of  the  Nile,  and  attributed  it  to  the  resistance  of 
the  Etesian  winds.  {^)  With  respect  to  his  astronomical  know- 
ledge, the  following  notices  have  been  preserved. 


and  is  probably  unfounded.  It  aasumes  that  Miletus  was  not  reduced 
by  Creesus,  which  seems  to  be  inconsistent  with  the  fact. 

(41)  Diog.  Laert.  i.  29;  Diod.  ix.  7.  Bekker,  Phoenix  ap.  Athen.  xi. 
p.  495  D. : Plut.  Solon,  4 j Val.  Max.  iv.  1.  ext.  7 ; Schol.  Aristoph.  Plut.  9. 

(42)  Diog.  Laert.  L 122  ; ii.  46.  Suid.  in  Diogenes  recites 

letters  between  Pherecydes  and  Thales,  i.  43,  122.  Concerning  the  life- 
time of  Plierec-ydes,  see  C.  Miillcr,  Fragm.  Hist.  Or.  vol.  i.  p.  xxxiv. 

(43)  Diog.  Laert.  ix.  18. 

(44)  The  spurious  letter  from  Thales  to  Pherecydes  in  Diog.  Laert. 
i.  44,  speaks  of  his  intention  to  visit  Egypt,  in  order  to  confer  with  the 
priests  and  astronomers  of  that  country.  Josephus,  contr,  Apion,  i.  § 2, 
states  it  to  be  universally  admitted  that  the  earliest  Greek  speculators  upon 
astronomical  subjects,  such  as  Pherecydes  of  Syros,  Pythagoras,  and 
Thales,  were  scholars  of  the  Egyptians  and  Chaldn?ans,  and  left  little  in 
writing.  Plut.  Sept.  Sap.  conv.  2.  mentions  his  visit  to  Egypt.  Plut. 
Plac.  Phil.  i.  3 says  that  Thales,  having  studied  philosophy  in  Egypt,  mi- 
grated in  his  old  age  to  Miletus.  Clem.  Alex.  Strom,  i.  15,  § 66,  p.  130, 
^Ib.,  states  that  he  had  conferences  with  Egyptian  priests.  Compare 
Euseb.  Priep.  Ev.  x.  4. 

Pamphila  declared  that  he  learnt  geometry  from  the  Egyptians,  Diog. 
Laert.  i.  24.  Pamphila  was  a learned  Egyptian  lady,  who  lived  in  the 
time  of  Nero.  Phot.  Biblioth.  Cod.  175. 

(45)  Diog.  Laert.  i.  27.  The  story  is  repeated  by  Pliny,  xxxvi.  17.  It 
is  differently  told  by  Plut.  Sept.  Sap.  conviv.  2. 

(46)  Athen.  ii.  87,  cd.  Dindorf. ; Diod.  i.  38 ; Diog.  Laert.  i.  37  j 
Seneca,  Queost.  Nat.  iv.  2,  31 ; Galen,  ib.  23;  Plut.  Plac.  Phil.  iv.  1. 
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He  is  stated  by  Herodotus  to  have  predieted  the  eelipse  of 
the  sun  which  separated  the  Median  and  Lydian  armies  under 
Cyaxares  and  Alyattes.  He  is  reported  to  have  discovered  the 
seasons,  and  to  have  fixed  the  year  at  365  days,  having  learned 
this  fact  from  the  Egyptian  priests  :(^^)  to  have  predicted  the 
solstices,  and  to  have  determined  the  course  of  the  sun  from 
solstice  to  solstice ; (■**)  also  to  have  divided  the  heaven  into  five 
parallel  zones,  with  a meridian  cutting  them  from  north  to 
south,  and  with  an  oblique  zodiac  passing  through  the  three 
interior  zones  ;(**)  and  to  have  first  called  the  last  day  of  the 
month  the  triacad,  or  thirtieth.  (^) 

He  is  further  said  to  have  held  that  the  sun,  the  moon,  and 
the  stars  were  all  of  an  earthy,  or  solid,  substance,  but  that  the 
stars  were  likewise  of  a fiery  nature ; and  that  the  moon  derived 
its  light  from  the  sun.  He  attributed  an  eclipse  of  the  moon 
to  the  interposition  of  the  earth  between  the  sun  and  the  moon ; 
and  an  eclipse  of  the  sun  to  the  interposition  of  the  moon  be- 
tween the  sun  and  the  earth. (®*)  In  accordance  with  his  tenet 
that  water  is  the  principle  of  all  things,  ("®)  he  taught  that  the 


(47)  Diog.  Laert.  i.  27.  (48)  Diog.  Laert.  i.  23,  24. 

(49)  Pint.  Plac.  Phil.  ii.  12  j Galen,  Hist.  Phil.  c.  12  (vol.  xix.  ed. 
Eiihn) ; Stob.  Eel.  Phya.  i.  23,  p.  196,  ed.  Gaisford.  Eademns,  in  his  His- 
tory of  Astronomy  (ap.  Theon.  Smyrn.  c.  40),  stated  that  Thales  ex- 
plained a solar  eclipse,  and  showed  that  the  circuit  of  the  sun  through  the 
solstices  is  not  always  equal, 

(50)  Diog.  Laert.  i.  24. 

(^)  Plut.  Plac.  Phil.  ii.  13,  24,  28 ; Galen,  Phil.  Hist.  13,  15  ; Stob. 
Eel.  Phys.  i.  24,  25,  2G,  p.  214,  216.  Stobmus,  p.  205,  has  the  following 
passage  : QaX^t  yeixii^  [read  roe  rJXinv'  ti  airliv  Tr/t  arf\i]yijs 

vmp)^nfitrt)c  iterrA  (cddcros,  oSotjs  <pi<rfa>t  ytidovs'  6i  tovto  KoroTrrpi- 

Kas  vnoTi0tp(vov  SttTKto.  In  the  corresponding  passages,  Galen,  c.  14, 
and  Plutarch,  ii.  24,  have  viroridcpAy.  Wyttcnbach  ad  Pint,  corrects  oMiv 
for  rovro  and  imnTidtpivr)v.  The  meaning  of  the  passage  thus  emended 
would  be,  ‘ and  the  moon  is  seen  by  reflexion,  being  in  a direct  line  with 
the  sun's  disc which  is  not  intelligible.  On  the  meaning  of  the  word 
KOToirTpoy,  see  Galen,  ib.  c.  25 ; Plut.  ib.  iv.  14. 

The  words  in  Stobseus  appear  to  be  right,  and  the  sense  to  be : that 
the  shadow  of  the  moon's  disc  is  projected  on  the  sun.  According  to 
Cleomedes,  ii.  6 p.  134,  the  most  ancient  of  the  physical  philosophers  and 
astronomers  of  Greece  knew  that  the  moon  derives  its  light  from 
the  sun. 

(52)  See  Brandis,  ib.  p.  113. 
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fire  of  the  sun  and  stars  is  fed  by  aqueous  exhalations.  (**)  He, 
moreover,  determined  the  magnitude  of  the  moon  as  the  720th 
part  of  the  sun.(^) 

Thales,  likewise,  in  his  old  age,  determined  the  ratio  of  the 
sun’s  diameter  to  its  apparent  orbit.  He  communicated  this 
discovery  to  Mandraytus  of  Priene,  who  oflFered  him  any  reward 
which  he  might  demand.  Thales  requested  only  that  when 
Mandraytus  published  the  discovery  to  others,  he  would  attri- 
bute the  merit  of  it  to  its  true  author.  (‘*)  » 

Thales  supposed  the  earth  to  float  upon  the  water,  like  a 
plank  of  wood,  or  a ship : he  is  even  stated  to  have  explained 
earthquakes  by  the  fluctuations  of  the  underlying  water.  (“') 
Aristotle  remarks  that  Thales  conceives  the  earth  to  be  sup- 
ported by  water ; but  that  he  does  not  explain  how  the  water 
is  supported.  Hence  it  is  apparent  that  the  doctrine  of  the 
sphericity  of  the  earth  is  erroneously  ascribed  to  Thales. 
The  doctrine  that  the  earth  floats  upon  water  is  stated  to  have 
been  brought  from  Egypt  by  Thales.  ('*) 

He  is  reputed  to  have  taught  his  countrymen  to  imitate 


(53)  Plut.  Plac.  Phil.  i.  3. 

(5.4)  In  the  pasgage  concerning  the  phaaea  and  eclipses  of  the  moon,  in 
Stoll,  p.  217,  where  Xiiales  ia  nicutionca,  his  name  ia  omitted  in  the  corre- 
sponding passages  of  Plut.  ii.  29,  and  Galen,  c.  15. 

(5.5)  Thia  anecdote  ia  related  by  Apnl.  Flor.  iv.  18,  6. 

{56)  oi  i'  €<j>  vioTos  KfifT0ai‘  To^oy  yap  dpyaiOTOToii  irapfiXrfpapfp  top  Xoyor, 
OP  patrip  tirrtip  SaXrjp  top  MiAi/frioii,  an  dm  ro  irXciir^a  tlpoi  pipovtrap  &aTTfp 
^X(i»  I)  Ti  toioCtok  trtpop.  Aristot.  de  Coil.  ii.  13,  13.  Qued  sequitur, 
Xhaletia  inepta  sententia  eat.  Ait  enim  terrarum  orbem  aquA  auatineri, 
et  vchi  more  navigii,  mobilitateque  eiua  fluctunre,  tune  quum  dicitur 
tremorc.  Seneca,  Nat.  Queest.  iii.  13.  Xhalea  Mileaius  totam  terram  aub- 
jeeto  jndicat  humorc  portari  et  innatarc : give  illud  oceanum  vocas,  sive 
magnum  mare,  sive  alteriua  naturm  aimplicem  adhuc  aquam  et  bumidum 
clcnientum.  Hac,  inquit,  undA  suatinetur  orbia,  velut  aliquod  grande 
navigium  grave  hia  aqiiia  ipiaa  premit,  ib.  vi.  6.  He  argued  that  the  earth 
was  too  heavy  to  be  supported  by  air.  Xbia  notion  is  mentioned  in  Schol. 
Iliad,  xiii.  125. 

(57)  Sec  Plut.  Plac.  iii.  10 ; Galen,  c.  21.  In  Plut.  iii.  11,  it  ia  stated 
that  the  followers  of  Thales  placed  the  earth  in  the  middle  of  the 
universe. 

(38)  Simplicius,  Schol.  ad  Aristot.  p.  60G  b.  ed.  Brandis. 
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the  Phoenicians  in  steering  by  the  Little  instead  of  the  Great 
Bear.(®*) 

The  anecdote  of  Thales  falling  into  the  well,  with  the  con- 
sequent saying  of  the  Thracian  female  slave,  that  in  trying  to 
discover  things  in  heaven,  he  overlooked  those  beneath  his  feet, 
which  is  related  by  Plato,  proves  his  popular  reputation  as 
an  astronomer  and  stargazer.  (*®)  Aristophanes,  in  the  Clouds, 
names  Thales  as  the  abstract  type  of  the  geometer  and  astro- 
nomerand  Timon  the  Sillographer,  about  280  b.c.  relaxed 
the  customary  severity  of  his  satirical  poetry  in  order  to  com- 
mend the  astronomical  attainments  of  Thales.  (*-) 

According  to  Pamphila,  he  first  solved  the  problem  of  in- 
scribing a right-angled  triangle  in  a circle : (“)  and  he  is 
described  in  general  terms  as  the  founder  of  geometrical  science 
in  Greece.  (®*) 

The  death  of  Thales  preceded  the  manhood  of  Herodotus  by 
about  a century,  and  his  birth  preceded  it  by  nearly  two  cen- 
turies. He  left  nothing  in  writing ; a work  on  ‘ Nautical 
Astronomy,’  attributed  to  him,  was  considered  the  production 
of  Phocus  or  Phocas,  a Samian.  (“)  Hence  the  accounts  both 


(59)  Callimach.  Frsf;m.‘94 ; Diog.  Laert.  i.  23 ; Schol.  II.  xviii.  487  j 
Hygin.  Poet.  Astr.  ii.  2.  See  below,  eh.  viii.  § 1. 

(60)  Plat.  Thea;tet.  § 79,  p.  174,  repeated  by  Diog.  Laert.  i,  34,  Origen. 
Pliiioa.  p.  6,  and  alluded  to  by  Tertullian  de  Anim.  c.  C. 

Manao^  xiii.  20,  alludes  to  the  anecdote  of  Thalca  in  gpcakii^  of 
Alfonso,  king  of  Castille,  the  author  of  the  Alphonsine  Tables.  ‘ Erat 
Alfonso  sublime  ingenium,  sed  ineautum,  superbn  aures,  lingua  petulans, 
literis  potius  quam  ci^bbus  aotis  instructus,  dumque  roelum  consideral, 
terram  amisit.’  Compare  Bayle,  Diet.  art.  Castille,  note  O. 

(61)  Nub.  ISO,  where  the  Scholiast  speaks  of  Thales  as  rd  7rtp\  rue 
oipav6v  irpoyros  i^tvpav^  Av.  1009. 

(62)  Diog.  Laert.  i.  34.  An  elegiac  inscription  under  his  statue,  in 
which  his  astrouomicid  fame  is  commemorated,  is  recited  by  Liogcues. 
Ibid. 

(63)  Diog.  Laert.  i.  24. 

(64)  Apul.  Flor.  iv.  18,  5.  Compare  Brandis,  ib.  p.  110. 

(65)  Nour«9 ' karpoXoyta,  Diog.  Laert.  i.  23.  The  name  Phocus  occurs 
in  Plut.  Solon,  14.  It  is  possible  that  the  200  hexameter  verses  ascribed 
by  Lobo  the  Argive  to  Thales  (Diog.  Laert.  i.  34)  refer  to  this  production. 
Compare  Brandis,  Griech.  Bom.  Phil.  vol.  i.  p.  111.  He  was  likewise 
stated  to  have  written  a treatise  concerning  the  solstices  and  equinoxes, 
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of  his  life  and  doctrines  which  reached  the  earliest  historians, 
were  confused  and  inaccurate,  or  alloyed  with  fable. 

It  is  difficult  to  draw  any  certain  conclusions,  respecting 
the  astronomical  science  of  Thales,  from  such  loose  and  inco- 
herent notices  as  have  descended  to  us.  His  visit  to  Egypt, 
like  other  journeys  to  foreign  countries,  attributed  to  Greek  phi- 
losophers and  lawgivers,  is  probably  apocryphal ; and  if  Thales 
profited  by  the  lessons  of  the  Egyptian  priests  in  geometry,  it 
is  not  likely  that  he  should  have  taught  them  a mode  of  mea- 
suring the  height  of  the  pyramids.  The  opinion  that  the 
annual  inundation  of  the  Nile  is  produced  by  the  Etesian 
winds  is  mentioned  by  Herodotus,  but  is  not  ascribed  to 
Thales.  (“*) 

Even  if  Thales  had  expressed  this  opinion  respecting  the 
cause  of  the  annual  inundation  of  the  Nile,  it  would  not  prove 
that  he  had  visited  Egypt.  This  phenomenon  had  at  an  early 
period  roused  the  curiosity  of  the  Greeks,  and  had  become  a 
favourite  subject  of  speculation  among  their  writers.  There 
were  two  circumstances  in  it  which  excited  the  wonder  of  the 
Greeks.  1.  Their  rivers  swelled  in  winter,  and  were  nearly 
dry  in  summer  :(®^)  whereas  the  Nile  rose  in  the  greatest  heat 
of  summer,  at  the  rising  of  the  Dog-star.  2.  The  Greek  rivers, 
being  torrents,  were  destructive  by  their  inundation ; whereas 
the  productiveness  of  Egypt  depended  on  the  inundation  of  the 
Nilc.(“‘)  Accordingly,  many  of  their  philosophers  and  his- 
torians advanced  theories  upon  it.(®*) 

Diog.  Laert.  i.  23.  Plutarch  speaks  with  doubt  as  to  the  genuineness  of 
the  treatise  on  astronomy  aacrioed  to  Thales,  De  Pyth.  Orac.  c.  18. 

(66)  Herod,  ii.  20. 

(67)  See  Kruse’s  Hellas,  vol.  ii.  p.  297 ; Grote’s  Hist,  of  Gr.  vol.  ii. 
p.  286.  Lucan  says  of  the  Nile: 

' Inde  etiam  leges  aliarum  nescit  oquarum ; 

Nec  tumet  hibernus,  cum  longe  solo  remote 
OfBciis  caret  unda  suis  : dare  jussus  iniquo 
Temperiem  coelo,  mediis  eestatibus  exit.’ — x.  228-231. 

(68)  See  Pauly,  Beal-Lex.  vol.  v.  p.  615.  The  Homans  considered  the 
inundations  of  rivers  as  unfavourable  omens,  Virg.  Georg,  i.  ‘181 ; Herat. 
Carm.  i.  2. 

(69)  See  Herod,  ii.  10;  Died.  i.  38;  Athen.  ii.  c.  87,  ed.  Dindorf; 
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If  the  statement,  attributed  to  Eudemus,  that  Thales  pre- 
dicted the  solstices,  (^®)  means  that  he  determined  the  exact 
times  of  their  recurrence,  he  must  have  known  the  true  length  of 
the  tropical  year,  without  being  indebted  for  this  information 
to  the  Egyptian  priests.  The  same  conclusion  would  likewise 
follow  from  his  determination  of  the  sun's  path  in  the  zodiac. 
IVhethcr  he  approximated  so  nearly  to  the  true  length  of  the 
year  as  to  fix  it  at  365  days,  is  uneertain  j it  is  still  more  doubt- 
ful whether  he  departed  so  far  from  the  original  notion  as  to 
conceive  the  earth  to  be  an  immovable  sphere  in  the  centre  of 
the  universe.  The  statement  that  he  ‘ discovered  the  seasons,’  is 
absurd  : it  supposes  the  Greeks  of  the  sixth  century  b.c.  to  be 
in  a state  of  childish  ignorance. 

§ 3 The  alleged  prediction  of  the  solar  eclipse  by  Tliales 
has  given  rise  to  a great  variety  of  opinions.  The  account  of 
Herodotus  is  that  while  Cyaxarcs  was  king  of  Media,  and 
Alyattes  was  king  of  Lydia,  these  two  neighbouring  nations 
were  engaged  in  a war,  which  had  lasted,  with  alternate  for- 
tune, for  five  years ; and  that  in  the  sixth  year  a battle  took 
place,  during  which  the  day  suddenly  became  night.  Hero- 
dotus designates  the  battle  as  a ‘ night  battle and  he  adds 
that  this  change  was  foretold  to  the  lonians  by  Thales,  who 
fi.xed  the  year  of  the  battle  as  the  period  within  which  the 
eclipse  would  occur.  The  narrative  proceeds  to  relate  that 
when  the  Medes  and  Lydians  saw  that  night  had  taken  the 
place  of  day,  they  desisted  from  the  combat,  and  were  eager  to 


Schaubach,  Anaxogor.  p.  179 ; Mullach,  Democrit.  p.  395 ; Strab.  xvii.  1, 
§ 5 ; Scbol.  Apoll.  Itbod.  iv.  269 , ideneca,  Is' at.  Quicst.  iv.  2 ; Lucan,  x.  219 ; 
Galen,  Phil.  Hiat.  c.  23;  Plut.  Plac.  Phil.  iv.  1. 

(70)  Diogenes  professes  to  cite  it  from  the  History  of  Astronomy  by 
Eudemus,  i.  23. 

(71)  i.  74.  Alluded  to  by  Diog.  Laert.  i.  23.  Mr.  Eawlinson  holds  that 
authentic  Median  history  begins  with  Cyaxares,  Herod,  vol.  i.  p.  410,  416. 
Kespecting  the  series  of  Lydian  kings,  see  Kawliuson,  ib.  p.  353;  Clinton, 
F.  H.  vol.  ii.  p.  266.  Kespecting  the  series  of  Median  kings,  Clinton, 
vol.  i.  p.  257,  Strabo,  xvii.  1,  § 18,  states  that  Cyaxares  was  eontemporary 
with  Psammetichus.  According  to  the  Egyptian  chronology,  Psammetichus 
reigned  from  670  to  616  n.c.  This  synchronism  does  not  agree  with  the 
calculated  dates  of  the  eclipse. 
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make  peace  with  one  another : that  peace  was  made  through 
the  mediation  of  Syennesis  the  Cilician  and  Labynetus  the 
Babylonian,  and  that  it  was  cemented  by  the  marriage  of  Ar- 
yenis  the  daughter  of  Alyattes,  with  Astyages  the  son  of 
Cyaxares. 

The  statement  that  this  eclipse  was  predicted  by  Thales  was 
repeated  by  Eudemus  in  his  History  of  Astronomy. ('^)  It 
recurs  in  Cicero,  ("*)  Pliny,  ("‘)  and  Themi8tius.('=) 

Historical  testimony  to  this  occurrence  may  be  considered 
as  resolving  itself  into  the  account  of  Herodotus.  It  is  highly 
improbable  that  Eudemus,  who  wrote  about  300  b.c.,  should 
have  had  any  independent  information  on  the  subject ; and  the 
other  later  writers  doubtless  followed  the  Herodotean  naiTative, 
either  at  first  or  second  hand.  The  Lydian  origin  of  the  Etrus- 
cans, reported  by  Herodotus,  is  in  like  maimer  repeated  by 
numerous  ancient  authors,  and  it  even  became  an  article  of 
national  faitli ; but  their  repetition,  as  Schwcglcr  has  remarked, 
adds  nothing  to  the  authority  of  the  original  statement. ('*) 

Now  Herodotus  was  bom  in  iSi  b.c.,  and  may  be  supposed 
to  have  begun  the  collection  of  the  materials  for  his  history 
about  455  b.c.  If  we  suppose  the  eclipse  to  have  taken  place 
in  585  B.C.,  the  interval  would  be  130  years : if  we  suppose  it 
to  have  taken  place  in  GIO  b.c.,  the  inten-al  would  be  155  years. 
This  period  is  within  the  possibility  of  accurate  oral  transmis- 
sion : but  the  chances  against  the  preservation  of  the  exact 
truth  during  so  long  a time  without  contemporary  registration 
are  preponderant. 

The  account  of  Herodotus  consists  of  two  parts : 1 . The 


(71)  Ap.  Clem.  Alex.  Strom,  i.  14,  § 65,  p.  130,  Sylb. ; referred  to  by 
Diog.  Laert.  i.  23  ; and  see  above,  note  49. 

(73)  De  Div.  i.  49,  who  names  Astyages  instead  of  Cyaxares,  by  an 
error  of  memory.  In  Hep.  i.  16,  be  states  that  the  true  nature  of  eclipses 
was  understood  by  Thales. 

(74)  N.  H.  ii.  9.  He  fixes  the  date  at  Olymp.  48. 4, 170  u.c.=5S5-4b.c. 
in  the  reign  of  Alyattes. 

(73)  Oral.  XT. 

(76)  Eom.  Geseb.  vol.  i.  p.  253. 
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occurrence  of  tLe  eclipse,  and  of  its  historical  accompaniments. 
2.  The  prediction  of  the  eclipse  by  Thales. 

The  time  of  this  eelipse  has  been  variously  determined  both 
by  ancients  and  moderns;  but  the  limits  of  divergence  are 
not  wide.  Pliny  fixes  it  at  the  year  5 So  B.c.p)  Clemens  of 
Alexandria  places  it  about  the  fiftieth  Olympiad,  580  b.c.('®) 
Eusebius  assigns  it  to  Olymp.  IS.  2,  583  B.c.  Among  the 
moderns,  Petavius  and  others  place  this  eclipse  in  597  b.c.  j(^) 
while  Oltmanns  and  Baily,  with  the  approbation  of  Ideler,  fix 
it  at  Sept.  30,  610  b.c.(®“)  The  Astronomer  Royal,  Mr.  Airy, 
in  a recent  investigation  has  determined  its  date  at  ^lay  28, 
585  B.c.;(**)  which  date  nearly  agrees  with  those  of  Pliny, 
Clemens,  and  Eusebius,  and  had  been  previously  adopted  by 
Scaliger,  Des  Vignolcs,  and  others. 

A solar  eclipse,  if  the  sun’s  disc  were  partly  visible,  and  the 
event  happened  during  a battle,  would  be  sufficient  to  terrify 
both  armies,  and  to  cause  them  to  believe  that  the  gods  sig- 
nified their  anger  at  the  conflict.  But  unless  the  eclipse  is 
total,  the  mere  diminution  of  light  is  npt  sufficient  to  create 
alarm  ; and  the  totality  of  a solar  eclipse  is  of  short  duration. 
It  can  never  exceed  four  minutes.  In  the  eclipse  of  the  sun 
which  occurred  on  18th  July,  1860,  and  which  was  total  in  the 
north  of  Spain,  the  totality  lasted  tliree  minutes,  and  it  was 
only  during  this  short  period  that  darkness  pre vailed. {'*^)  The 
expression  of  Herodotus,  ‘ a night  battle,’  which  implies  that 
the  darkness  was  of  some  duration,  must  be  inaccurate. 

An  event  so  striking  as  the  occurrence  of  a visible  eclipse  of 


(77)  ii.  13.  He  fixes  the  time  by  two  dates,  vix.,  Olymp.  48.  4,  and 
170,  u.c. 

(78)  Strom,  i.  14,  § 65. 

(7g)  Doct.  Temp.  x.  i. 

(80)  Berlin  Transactions,  1812,  and  Philosophical  Transactions,  1811. 
Compare  Ideler,  Chron.  vol.  i.  p.  209. 

(81)  On  the  eclipses  of  Agathocles,  Thales,  and  Xerxes,  Phil.  Trans. 
1853,  p.  179.  Compare  Costard,  on  the  Eclipse  of  Thales,  Phil.  Trans. 
Abridg.  vol.  x.  p.  310  (1758). 

(82)  Compare  Delambre,  Hist.  d’Astron.  Modemc,  vol.  i.  p.  OOl. 
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the  sun  during  a battle,  (especially  if  it  -were  total,  or  nearly 
total,)  could  not  fail  to  make  a profound  impression  at  the 
period  in  question ; and  its  preservation  by  oral  tradition  until 
the  time  of  Herodotus  is  not  inconceivable,  or  even  impro- 
bable. At  seasons  of  war  and  danger  the  minds  of  men  arc 
peculiarly  susceptible  of  superstitious  fears  ;(*®)  as  we  may  per- 
ceive in  tbe  measures  of  Nicias  respecting  the  eebpse  of  the 
moon  at  the  siege  of  Syracuse. 

The  connexion  of  Thales  with  the  eclipse  is  subject  to 
greater  doubts  than  the  occurrence  of  the  eclipse  itself.  (^) 

Herodotus  states  that  Thales  merely  predicted  the  year 
within  which  the  eclipse  was  to  occur.  Now  if  he  was  able  to 
predict  the  eclipse  at  all,  it  seems  incredible  that  he  should  not 
have  been  able  to  predict  it  within  narrower  limits  than  a year. 
He  is  likewise  reported  to  have  predicted  it  to  the  luniam. 
If  he  had  predicted  it  to  the  Lydians,  in  whose  country  the 
eclipse  was  to  be  total,  his  conduct  would  be  intelligible : but 
it  seems  strange  that  he  should  have  predicted  it  to  the  lonians, 
who  had  no  direct  interest  in  the  event.  Other  predictions  of 
physical  occurrences,  which  exceed  the  powers  even  of  modern 
science,  and  which  are  certainly  fabulous,  were  also  ascribed  by 
ancient  authors  to  Thales.  Thus  he  is  related  to  have  known 
from  his  astronomical  science  in  winter,  that  there  would  be  a 
large  crop  of  olives  in  the  ensuing  year;  and  having  been 
taunted  with  the  inutility  of  his  philosophy,  to  have  hired  all 
the  oil-presses  in  Jliletus  and  Chios  (®*)  at  a low  rent,  and  to 
have  made  a large  profit  by  letting  them  when  the  olive-crop 


(83)  Livy  gays  of  tho  first  year  of  the  Second  Punic  "War : ‘ Homie 
aut  circa  urbem  multa  ea  hiemc  prodigia  facta ; aut  (quod  cvenire  solct, 
motig  semel  in  religionem  auimis)  multa  nunciata  et  temere  credita  sunt.' 
ixi.  62. 

(84)  Martin,  Tim6ede  Platon,  tom.  ii.  p.  109,  thinks  that  Thales  pretended 
to  have  predicted  the  eclipse,  after  it  had  occurred,  or  that  the  story  of  his 
prediction  was  invented  after  hie  death.  The  prediction  of  Thales  is  like- 
wise doubted  by  l^tlande,  Aetron.  § 184,  201. 

(85)  It  is  difficult  to  understand  why  Chios  should  bo  named.  Samos 
is  nearer  than  Chios  to  Miletus  ; but  neither  island  belonged  to  Miletus 
in  the  time  of  Thales.  Tho  words  sal  Xim  appear  to  be  corrupt. 
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was  gathered.  (**)  la  a fabulous  account  of  the  preservation  of 
Croesus  from  death  by  fire,  in  the  remains  of  Nicolaus  of 
Damascus,  the  storm  which  extinguished  the  flames  is  declared 
to  have  been  foretold  by  Thales.  (®^)  The  fall  of  a large  aerolite 
at  jEgospotamos  in  Tlirace  is,  in  like  manner,  stated  to  have  been 
predicted  by  Anaxagoras  j (*®)  who  is  also  said  to  have  foretold 
the  fall  of  a house,  and  the  occurrence  of  a storm  of  rain  during 
the  celebration  of  the  games  at  Olympia.  (*®)  Democritus  saved 
a portion  of  the  harvest  of  his  brother  Damasus  by  the  timely 
prediction  of  a violent  storm  of  rain.(®®) 

It  is,  moreover,  stated  that  Anaximander  predicted  an 
earthquake  at  Sparta ; which  shortly  afterwards  occurred,  and 
was  accompanied  by  the  fall  of  a part  of  Mount  Taygetus  upon 
the  town.  Phcrecydcs  of  Syros  is  likewise  reported  to  have 
predicted  an  earthquake  from  a draught  of  water  from  a 
well.(*')  Other  marvellous  powers  over  nature  are  attributed 
to  the  early  philosophers.  Thus  Empedocles  is  stated  to  have 


(86)  Aristot.  Pol.  L 1 1.  Ariatotle  does  not  indeed  give  entire  credit 
to  thU  story ; he  says  that  it  is  a contrivance  of  general  application  which 
is  attributed  to  Thales  on  account  of  his  wisdom.  The  ston  was  repeated 
by  Hieroi^mus,  in  his  uTra^t'qpara,  about  250  B c.  Diog.  Laert.  i.  26  (see 
Fragm.  Hist.  Gr.  vol.  ii.  p.  450),  and  is  also  shortly  narrated  by  Cic.  de 
Div.  i.  49.  Pliny,  N.  H.  xviii.  68,  tells  it  of  Democritus : he  says  that 
Democritus  predicted  the  abundant  olive-crop  from  the  rising  of  the 
Pleiads,  and  that  he  bought  up  all  the  olives. 

(87)  Fragm.  Hist.  Gr.  vol.  iii.  p.  409.  Nicolaus  lived  in  the  ago  of 
Augustus. 

(88)  See  Schaubach,  Anaxag.  Fragm.  p,  41.  Tlie  prediction  of  this 
occurrence  is  expressly  mentioned  by  Pint.  Lysand.  12 ; Diog.  Laert.  ii. 
10 ; Plin.  N.  H.  ii.  69,  who  doubts  the  possibility  of  the  prediction,  as 
being  beyond  the  reach  of  the  human  mind.  Ammian.  Marcell.  xxiL  8, 
§5. 

(89)  Philostrat.  vit.  Apollon,  i.  2,  § 2.  Philostratus  also  mentions  the 
prediction  of  an  eclipse,  as  well  as  01  the  fall  of  stones  at  Aigospotamos. 
For  a story  of  Simonides  receiving  a divine  warning  of  the  fall  of  a house, 
see  Cic.  de  Orat.  ii.  86. 

(90)  Plin.  xviii.  78  ; Clem.  Alex.  Strom,  vi.  13,  § 32. 

(91)  Plin.  N.  H.  ii.  81.  Plutarch  mentions  that  in  the  earthquake 
which  occurred  at  Sparta,  in  the  fourth  year  of  the  King  Archidamus  II. 
( 164  B.c.)  some  pinnacles  of  Taygetus  were  shaken  down,  Cimon,  16.  The 
same  earthquake  is  alluded  to  by  Thuc.  i.  101.  The  prediction  of  the 
earthquake  from  putealis  aqua  is  attributed  to  Anaxagoras  by  Ammian. 
Marcell.  xxii.  10. 
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moderated  the  destructive  violence  of  the  Etesian  winds  by 
forming  a screen  of  asses’  skins  on  the  hills;  whence  he 
obtained  the  epithet  of  Wind-averler  (K(i»Xu(Tavf/iac).(*'-) 

§ 4 The  legislation  of  Solon  is  placed  in  591  b.c.,  and  he 
was  one  of  the  Seven  Wise  Men  whose  flourishing  period  is 
referred  to  the  year  5S6  b.c.  He  may  be  regarded  as  the  con- 
temporary of  Thales.!*’)  He  is  stated  to  have  reformed  the 
Athenian  calendar,  by  bringing  the  length  of  the  lunar  mouth 
into  harmony  with  the  sun ; and  by  calling  the  thirtieth  day 
of  the  month  tvi)  xal  via,  because  it  belonged  partly  to  the 
preceding  and  partly  to  the  succeeding  month. (®*)  The  meaning 
of  this  reform  appears  to  he,  that,  whereas  the  Athenian  year 
had  previously  consisted  of  twelve  months,  of  thirty  days  each, 
the  result  of  which  was  that  the  months  did  not  coincide  with 
the  moon,  Solon  made  the  year  consist  of  alternate  months  of 
twenty-nine  and  thirty  days;  so  that  the  year  consisted  of 
354  days,  and  thus  coincided,  within  about  nine  hours,  with 
the  true  lunar  year;  and  each  two  successive  months  were 
equal  to  two  periodical  months  within  about  li  hour.(®*)  The 
reform  of  Solon,  as  reported  to  us,  was  limited  to  the  month ; 
it  was  intended  only  to  make  the  months  harmonize  with  the 
moon.  It  is  not  stated  by  what  method  of  intercalation  Solon 
brought  a year  of  854  days  into  agreement  with  the  sun  : 


(gj)  Dice.  Laert.  viii.  60;  Suid.  in  ’E^irtSoxX^r,  'AfiiicXai  et  ottvovs, 
Plutarch  de  Curios.  1,  cent.  Colot.  32  ; Hcsych.  in  Ku>\viTavtiiat.  Clem.  Alex. 
Strom,  vi.  3,  § CO,  p.  267,  Sylb. ; Porphyrins  and  lamblichus.  in  their  lives 
of  Pythagoras,  state  that  he  was  called  dXifdwpot ; Iamb.  § 130 ; Porph. 
§ 29.  Compare  Sturz,  Empedoiles,  p.  48  ; Karsten,  Phil.  Gr.  Rel.  vol.  ii. 
p.  21.  Martin,  Etudes  sur  le  Tim(5e  de  Platon,  tom.  ii.  p.  109,  remarks : 
■ Les  dcrivains  grccs  les  plus  graves  ont  repdtd  dcs  contes  populaires 
oh  CCS  premiers  philosophes  itaient  considdrhs  comme  dcs  especes  de 
sorciers.' 

(93)  Clinton  conjectures  that  the  life  of  Solon  may  have  extended  from 
6.38  to  658  B.C.,  F.  H.  vol  ii.  p.  301 ; but  the  exact  times  both  of  his  birth 
and  death  are  uncertain.  A spurious  epistle  from  Thales  to  Solon  is  in 
Diog.  Laert.  i.  44. 

(94)  Pint.  Sol.  25  ; Diog.  Laert.  i.  57  ; Proclus  in  Tim.  i.  25  Schol. 
Aristoph.  Nub.  1131 ; Varro,  L.  L.  vi.  10,  on  the  expression  tvij  *al  via  as 
applied  to  the  moon,  see  Plat.  Cratyl.  24,  p.  409. 

(95)  See  Ideler,  Chron.  vol.  i.  p.  266. 
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tliough  it  cannot  be  doubted  that  some  method,  more  or  less 
preeise,  was  employed  for  this  purpose  at  the  period  in  ques- 
tion. As  we  shall  see  below,  the  earliest  system  of  interea- 
lation  practised  by  the  Greeks  in  order  to  rectify  the  year  of 
twelve  lunations  was  the  insertion  of  an  intercalary  month  in 
every  second  year.(**) 

The  reform  of  Solon  rendered  the  year  less  accurate  than  it 
had  previously  been.  He  reduced  it  from  SCO  to  354  days, 
and  thus,  finding  it  5^  days  too  short,  he  made  it  six  days 
shorter.  His  object  was  not  to  make  the  year  coincide  with 
the  sun,  but  to  make  the  months  coincide  with  the  moon.  It 
appears  not  to  have  been  attained  in  practice,  owing  to  the 
imperfect  knowledge  of  astronomy  at  this  period. (®^)  Hence 
the  reform  of  Solon,  while  it  failed  in  adjusting  the  civil 
months  to  the  moon — an  object  of  no  real  importance  in  a 
calendar — caused  the  civil  year  to  deviate  more  widely  from 
the  natural  year  aft  measured  by  the  sun. 

§ 5 The  next  after  Thales  in  the  scries  of  Ionic  philo- 
sophers was  Anaximander  of  Miletus.  His  birth  is  placed  at 
610,  and  his  death  at  547  b.c.(**)  He  is  reported  to  have  been  the 
leader  of  the  Milesian  colony  which  founded  Apollonia,  on  the 
Euxinc  Sea:(®®)  but  this  statement  is  inconsistent  with  the  date 
assigned  by  the  ancients  for  the  foundation  of  Apollonia, 
namely,  C09  b.c.C®®) 

He  is  called  both  the  disciple  and  companion  of  Thales, 
and  was  his  junior  by  about  thirty  years.  He  left  a statement 


(96)  Compare  Ciioton,  F.  H.  vol.  ii.  p.  336 ; Ideler,  ib.  p.  270. 

(97j  See  Clinton,  F.  H.  vol.  ii.  p.  336,  note  e,  and  below,  ch.  ir.  § 5 ; 
Thnc.  li.  28,  uses  the  expression  vovfiijsia  koto  <r(\fivriv,  in  order  to  designate 
the  time  of  a solar  eclipse.  This  marks  that  the  rovpi)i/ta  of  the  calendar  did 
not  always  agree  with  the  real  new  moon. 

(98)  ApoUodorus,  ap.  Diog.  Laert.  ii.  8.  Flin.  N.  K.  ii.  8,  agrees  as  to 
the  date. 

(99)  .Lilian,  V.  H.  hi.  17. 

(100)  Clinton,  ad  Ann.  Compare  Clinton  in  Philol.  Mus.  i.  p.  89; 
MiUIer,  Hist,  of  6r.  Lit.  vol.  i.  p.  321. 

(101)  Brandis,  ib.  p.  123. 
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in  prose  of  his  philosophical  doctrines ; having  been  the  first 
Greek  who  resorted  to  this  method  of  communication.  ('®-)  He 
is  said  to  have  written  on  geography,  and  on  the  fixed  stars, 
and  to  have  framed  a celestial  sphere,  or  representation  of  the 
starry  heaven,  as  well  as  a map  of  the  earth. (’*)  He  is  like- 
wise stated  to  have  invented  the  gnomon,  or  sun-dial,  and  to 
have  set  up  one  at  Sparta,  which  showed  the  time,  the  seasons, 
the  solstices,  and  the  equinoxes.(’®*) 

Anaximander  held  that  the  stars  were  attached  to  move- 
able  spheres,  whence  their  motions  were  derived  :(’“*)  likewise 
that  the  fiery  ether  of  the  heaven,  by  the  velocity  of  its  circular 
motion,  carried  up  stones  from  the  earth,  and  converted  them 
into  stars.  ('“*)  He  conceived,  moreover,  that  the  stars  were 
circular  bodies  of  condensed  air,  eontaining  fire,  which  escaped 
through  certain  apertures : that  the  sun  occupied  the  highest 
place  in  the  universe ; that  after  him  was  the  moon ; and  that 
the  fixed  stars  and  planets  eame  next  in  order. 


(103)  Brandis,  ib.  p.  124. 

(103)  Suid.  in  ’Avo{i/i<u>dpor ; Strab.  i.  1,  24;  Diog.  Laert.  ii.  2;  Aga- 
themcr.  i.  1. 

(104)  Diog.  Laert.  ii.  1 ; Enseb.  Prap.  Ev.  x.  14;  Plin.  vii.  56.  Pliny 
attributes  the  invention  of  tbe  gnomon,  and  the  establishment  of  the  sun-dial 
at  Sparta  to  Anaximenes,  ii.  7t>,  apparently  confounding  the  names.  Suid. 
in  *Am^tfjuiv6post  lyXtorpdmoi/,  and  yvwfitiv. 

(105)  Stob.  Phys.  i.  24,  p.  2<J1,  Gaisf. ; Pint.  Plan.  Phil.  ii.  16;  Galen, 

c.  13.  The  words  irp'  l>v  imaras  appear  to  imply  the  existence  of 

more  than  one  sphere. 

(106)  Galen  de  Phil.  Hist.  c.  13. 

(107)  Plut.  Plac.  ii.  15 ; Galen,  Phil.  Hist.  c.  13.  ’Ava^iuoi/Spot  Koi 

Mrjrpoiwpos  6 XIos  sal  Kparrjs  at%yr^o)  piv  rravrcjy  tov  iJXioi/  TeraxSat,  p€T* 
avTOif  if  trtXriinjVf  virb  i’  avTovt  ra  dnXapij  tSiv  darpotv  sal  tqvs  nXavrjTat. 
Stob.  Phys.  i.  2-t,  agrees  with  respect  to  Anaximander,  Plut.  ib.  20. 

* Xva^ipnvbfxii  kvkXov  [toO  ^Xiov]  ftwu  osrojsatfisoa-airXafrtoea  Tfjs  Apparttav 
Tpoxov  rrjv  A^tAa  TrapnnXijainv  Koiktjv,  irXrjpij  irvpos.  Tfi  Kara  rt  ptpoi  fs- 

^ivtiv  Aia  aropiov  rb  jrvp,  Sitrnfp  dib  Trprjar^pof  avTov,  sal  tout'  flrai  rbv  ijXtop. 
DiSerently  in  21.  Origen,  Phil.  p.  11.  tlwii  it  tw  svsXos  tou  ijXi™  fWasaf 
fiKotnnXaiTtova  rijs  afXrivtjSt  sal  dscardro)  ptv  tJyai  roe  rjXiov,  saToirdrai  if  robs 
Twv  dn-Xaews  dorepus  stlsXovs.  In  the  passage  of  Origeii,  lUith,  Gesch.  der 
Phil.  n.  139,  emends  rod  afXrjvqt,  and  dvartpu  piv  tlvai  rbv  jjXioVf  dvwuTo) 
if  roe  TUP  dirXapdip  dartpup  kvkXop.  The  alteration  is  inadmissible,  as 
the  same  statement  occurs  in  Plutarch  and  Stoba'us ; but  error  in  the 
reporter  may  be  suspected. 

Metrodorus  of  Chios  was  a disciple  of  Democritus,  and  lived  about 
330  B.c. 
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According  to  Eudemns,  in  his  History  of  Astronomy, 
Anaximander  was  the  first  to  treat  of  the  magnitudes  and  dis- 
tances of  the  planets. ('®)  He  eom pared  the  sun  to  a wheel; 
he  held  that  its  rays  were  emitted  from  a cavity,  and  that  they 
diverged  from  this  centre  like  spokes.  (''*)  His  doctrine 
respecting  the  sun  was,  that  it  is  of  circular  form,  with  an 
opaque  annular  hand  on  its  exterior,  the  circumference  of 
which  is  twenty-eight  times  that  of  the  earth;  that  within 
this  annular  band  is  a fiery  central  portion,  equal  in  size  to 
the  earth ; that  the  movement  of  the  sun  is  due  to  its  opaque 
ring ; and  that  an  eclipse  of  the  sun  takes  place  when  the  cen- 
tral aperture  is  closed.  His  hypothesis  regarding  the  moon 
was  similar : he  supposed  the  luminous  centre  to  be  seen  through 
a tube,  like  the  mouth  of  a bellows ; that  the  eclipses  (or  phases) 
are  caused  by  the  revolutions  of  the  opaque  ring ; and  that  the 
outer  circumference  of  the  ring  is  twenty-nine  times  that  of  the 
earth.  Hence  Anaximander  held  that  the  moon  shone  by 
her  own  light,  though  that  light  was  faint  and  thin. 

Anaximander  is  further  declared  to  have  held  that  the  earth 
is  a cylinder,  whose  length  is  three  times  its  thickness,  freely 
suspended  in  space,  and  immovable  in  the  centre  of  the  uni- 


(108)  Simplicius  ad  Aristot.  de  Coel.  497  a,  Brandia. 

(109)  Achill.  Tat.  c.  19,  p.  81. 

(no)  Stob.  Phys.  i.  25,  p.  203  ; Flut.  Flac.  Phil.  ii.  20,  21, 24;  Galen, 
Hist.  Phil.  14,  who  states  the  ratio  at  twenty-seven  to  one.  Origen,  Philo- 
Boph.  p.  11. 

(in)  Stob.  Phys.  i.  26,  p.  213,  216;  Pint.  ib.  ii.  26;  Galen,  c.  15; 
Origen,  Phil.  p.  11.  In  Plut.  ii.  29,  ’Avafi/it'wjr  toC  <rrojiiov  toC  rbv 
i7ri<pjxrrrofi€ymj,  read  from  Stobsus  and  Galen.  lor  an 

example  of  in  the  sense  of  bellows,  see  Apollon.  Bhod.  iv.  777. 

(112)  Stob.  ib.  p.  215;  Plut.  ii.  28  ; Galen,  c.  15.  On  the  other  hand, 
XHog.  Laert.  ii.  1,  states  him  to  have  held  that  the  moon  is  not  of  a lumi- 
nous nature,  and  that  her  light  is  derived  from  the  sun. 

(113)  Plut.  ap.  Enseb.  Prsep.  Ev.  i.  8 ; Pint.  Plac.  iii.  10,  where  Brandia 

properly  reads  \i6iir^  Kton,  Galen,  ib.  c.  21 ; Aristot.  de  Coel.  ii.  13  ; Origen, 
Phil.  p.  11,  has  the  following  clause : dc  yrjs  tlmi  fiertapov  i-n  ovbivos 

Kparovfistrrjv,  fisvovtrav  bta  tt\v  bfMiav  iravrav  an6trra(Tiy.  ro  dc  (Txjuui  aOr^r 
vypbv,  trrpoyyvXov,  ^iovi  Xidta  iraptmXrjoioif.  The  a'ord  vypbv  seems  redun- 
dant ; and  for  yioia  XlSa  read  kiovi  Xt$iv<f,  as  in  Plutarch.  Martin,  Etudes 
sur  le  Timde  de  Platon,  tom.  ii.  p.  127,  is  of  the  same  opinion.  Roth, 
Gesch.  der  Phil.  ii.  2,  note  133,  reads  rpo^bp  for  vypop ; but  this  reading  is 
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verse.  (*'*)  Others,  apparently  with  less  accuracy,  stated  him 
to  have  held  that  the  earth  was  not  cylindrical,  but  spherical  in 
form.("')  He  is  moreover  stated  to  have  discovered  the  obli- 
quity of  the  zodiac. 

He  accounted  for  the  suspension  of  the  earth  in  the  centre 
of  the  universe  by  saying  that,  being  equidistant  from  the  con- 
taining heaven  in  every  direction,  there  was  no  reason  why  it 
should  move  in  one  direction  rather  than  in  another.(’*^) 

As  Ana.\imandcr  reduced  his  physical  doctrines  to  writing, 
there  is  more  probability  of  their  having  been  correctly  pre- 
served than  those  of  Thales.  We  may  likewise  believe  that  he 
was  among  the  first  Greeks  who  attempted  to  delineate  the 
celestial  sphere,  to  make  a map  of  the  world,  and  to  measure 
time  by  a sun-diaL  It  was  in  500  b.c.  that  Aristagoras  of 
Miletus  exhibited  to  the  Spartans  a brazen  plate  on  which  a 
map  of  the  world  was  engraved.  ('**)  This  was  at  that  time  a 
novelty  to  the  Spartans  j and  Aristagoras  had  probably  derived 
it,  directly  or  indirectly,  from  the  labours  of  his  fellow-towns- 
man, Anaximander. 

§ 6 Anaximenes  of  Miletus  was  the  third  in  the  scries  of 
Ionic  philosophers.  He  is  called  the  disciple,  companion,  and 
successor  of  Anaximander,  which  supposes  him  to  have 
been  born  about  475  b.c.  He  is  likewise  stated  to  have  been 
the  teacher  of  Anaxagoras,  who  was  bom  in  500  b.c.('*)  If 
both  these  statements  arc  true,  it  would  follow  that  Anaximenes 


inconsistent  with  the  context,  according  to  which  the  shape  of  the  earth  is 
cylindrical. 

(i  14)  In  an  extract  of  the  History  of  Astronomy  by  Eudemus,  cited  from 
Dercylides  by  Theo  Smyrnceus,  c.  40,  p.  323,  ed.  Martin  (compare  Eabr. 
Bibl.  Gr.  ed.  Harless,  vol.  iii.  p.  462)  the  following  clanse  occurs : 'Aenfi- 
pnvdpor  3c  ori  ftrrtv  rj  yrj  fifTtapos,  sal  Kivtirai  irepi  totoD  k6<tuov  fittrov,  Mon- 
tucla  reads  Mirm  for  ictwiTM,  with  the  approbation  of  Ultert,  Geogr.  ii.  1. 
p.  20.  Bceckh  agrees  with  Ideler  that  Anaximander  did  not  hold  the 
doctrine  of  the  rotation  of  the  earth  on  its  axis.  Fhilolaos,  p.  122,  note. 

(115)  Diog.  Laert.  ii.  1.  (116)  Plin.  ii.  8. 

(117)  Aristot.  de  Ccel.  ii.  13,  § 25. 

(u8)  Herod,  v.  49. 

(119)  Brandis,  ib.  p.  141 ; Clinton,  F.  H.,  vol.  ii.  ad  ann.  548. 

(i3o)  Clinton,  ib.  ad  ann.  500,  480. 
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reached  an  unusual  age.  The  active  period  of  'his  life  may  be 
placed  in  the  last  half  of  the  sixth  century  b.c.,  which  would 
make  him  nearly  the  contemporary  of  Xenophanes  the  philo- 
sopher, Hecataeus  the  historian,  and  Anacreon  the  poet. 

The  following  cosmical  and  astronomical  tenets  of  Anaxi- 
menes are  reported  to  us : that  the  extreme  part  of  the  heavenly 
sphere  is  earthy,  or  solid ; f®')  that  the  stars  are  of  an  igneous 
nature,  but  that  there  arc  certain  solid  substances,  invisible  to 
our  eyes,  which  are  carried  round  with  them ; that  the  stars  are 
fixed,  like  nails  or  studs,  in  the  crystalline  sphere;  that  the 
summer  and  winter  seasons  are  denoted  exclusively  by  the  sun, 
and  that  they  are  not  also  marked  by  the  moon  and  stars,  as 
was  held  by  other  philosophers ; that  the  stars  revolve  not  under 
but  round  the  earth ; that  the  sun  does  not  descend  beneath 
the  earth,  but  that  its  light  is  intercepted  by  lofty  mountains, 
when  its  distance  is  great ; ('*®)  that  the  substance  of  the  sun  is 
fire,  and  that  in  shape  it  is  flat,  like  a leaf ; that  the  stars,  being 
impelled  by  the  resistance  of  the  condensed  air,  cause  the 
solstitial  movements  of  the  sun ; (****)  that  the  nature  of  the 
moon  is  igneous,  and  therefore  that  she  shines  with  her  own 
light ; that  the  earth  is  a flat  trapezium ; and  that  on  ac- 
count of  this  form  it  is  supported  by  the  air  without  sinking.  ('*“) 


(i3i)  Stob.  Pliys.  i.  23;  Plut.  Plac.  ii.  ii  ; Galen  0.  12.  The  correct 
veraion  of  this  sentence  appears  to  be  that  of  Galen  : 'AwififMeijr  rfiv  v^i- 
(ftopav  T^v  t^ioTaTTfv  yr}ivijv  fiwu,  with  which  Plutarch  nearly  a^^rees.  The 
version  of  Stobaius  gives  no  clear  sense  : sol  naputviSris  rriv  itt- 

pirpopav  T^v  f^orraro}  T^r  tivai  tov  ovpavAv. 

(122)  Stob.  i.  24,  p.  199;  Plutarch,  ii.  14,  19;  Galen,  c.  13;  Origen, 

Philos,  p.  12.  According  to  the  latter  writer  the  stars  turn  round  the 
earth,  aairtptX  wfpi  rr^v  hpfTfprjv  orpc^crai  to  mXiov. 

The  opinions  atlributcd  to  Anaximenes  in  the  latter  passages  are  very- 
obscure.  Compare  Kulh,  Gesch.  der  Abcudl.  Philosophie,  vuL  ii.  part  2, 
note  298. 

(123)  Stob.  Phys.  i.  25,  p.  203 ; Plut.  Plac.  ii.  22,  23 ; Galen,  c.  14. 

The  meaning  of  the  latter  clause  seems  to  bo  that  the  sun,  when  it  is  fur- 
thest from  the  equator,  approaches  the  stars  at  the  poles,  and  squeezes  the 
air  against  them : and  that  their  resistance  to  this  pressure  turns  the  sun 
back  in  its  course.  ‘ 

(124)  Stob.  i.  26,  p.  213. 

(123)  Plut.  Plac.  iii.  10;  Plut.  ap.  Euseb.  Prmp.  Ev.  i.  8;  Galen, 
c.  21 ; Aristot.  de  Ccel.  ii.  13,  § 1C. 
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He  applied  the  same  doctrine  to  explain  the  suspension  of  the 
sun  and  moon  in  space. 

§ 7 Heraclitus  of  Ephesus,  who  may  he  placed  in  the  line 
of  the  Ionic  philosophers,  is  stated  to  have  flourished  about 
504  The  active  part  of  his  life  probably  belonged  to 

the  last  part  of  the  sixth  and  the  first  part  of  the  fifth  century 
B.c.  He  may  he  considered  as  nearly  contemporary  with 
.^schylus.  The  obscurity  of  the  written  style  in  which  he  ex- 
pressed his  philosophical  opinions  became  proverbial. 

The  following  doctrines  upon  celestial  matters  arc  ascribed 
to  him : — 

That  the  heaven  is  of  an  igneous  nature ; (’**)  that  the 
stars  are  formed  of  compressed  fire,  and  arc  fed  by  exhalations 
from  the  earth  ;(’*•)  that  day  and  night,  summer  and  winter, 
are  caused  by  the  prevalence  of  bright  or  obscure,  warm  or 
moist,  exhalations  in  the  sun  ;(*’“)  that  the  shape  of  the  sun  is 
that  of  a bowl,  or  hollow  hemisphere ; that  a solar  eclipse  takes 
place  when  the  luminous  convexity  is  turned  upwards,  and  the 
dark  concavity  is  turned  towards  the  earth ; that  the  real  mag- 
nitude of  the  sun  is  not  greater  than  its  apparent  magnitude, 
and  that  it  is  no  greater  than  the  width  of  a man’s  foot  :('*') 


(126)  Origen,  Philoaoph.  p.  12.  rrjp  Si  yrjv  nXm-ticai  tlvm  »V  at  pot  ii(ov- 
piyrjPt  opoiat  Si  xai  ^loi'  koI  atXijvtjp  Kai  ra  aXXa  aarpa'  wavrayap  nvpipa  oyra 
iiroj(fifT0ai  rip  dipt  Sia  n’Xaror. 

According  to  Eudemus  ap.  Theon.  Smym.  40,  p.  324,  ed.  Martin, 
Anaximenes  held  that  the  moon  receives  her  light  from  the  sun,  and  ex- 
plained lunar  eclipses. 

(12^)  He  mentioned  Pythagoras,  Xenophanes  and  Hecata:us,  Diog. 
Laert.  ix.  1. 

For  an  account  of  the  philosophy  of  Heraclitus,  and  for  a collection  of 
his  fragments,  see  Schleiermacher  in  the  Museum  der  Alterthums-wissen- 
schaft  (Berlin,  1807)  vol.  i.  p.  316 — 633. 

(128)  Stob.  Phys.  i.  23. 

(129)  Stob.  i,  24;  Galen,  c.  13;  Plut.  Plac.  ii.  17. 

(130)  Diog.  Laert.  ii.  11.  He  held  that  there  were  exhalations  from 

the  land  and  sea,  some  pure  and  bright,  and  some  dark,  Diog.  Laert. 
ix.  9.  • 

(131)  Stob.  i.  26,  p.  204;  Plut.  ii.  21,  22,  24;  Galen,  c.  14;  Diog. 
Laert.  ix.  7. 

Stobo;us  ascribes  to  Heraclitus  and  Hccatxus  the  tenet  that  the  sun 
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that  the  moon,  like  the  sun,  is  bowl-shaped : that  the 

eclipses,  and  also  the  phases,  of  the  moon  are  caused  in  the 
same  manner  as  the  eclipses  of  the  sun — namely,  by  the  rever- 
sion of  the  hollow  hemisphere,  so  that  the  luminons  side  is 
turned  away  from  the  earth,  either  completely,  or  at  an 
angle : ('“)  that  the  stars  have  the  same  configuration : that 
the  superior  luminousness  of  the  sun  is  owing  to  its  position  in 
a clear  atmosphere,  remote  from  the  earth,  and  the  inferior 
lumiiiousness  of  the  moon  is  owing  to  its  position  in  a turbid 
atmosphere,  nearer  the  earth.  (*’‘)  lie  laid  it  down  that  the 
north,  or  the  Great  Bear,  is  the  boundary  between  the  east  and 
the  west ; and  that  opposite  the  north  is  the  province  of  Jupiter, 
who  presides  over  the  clear  sky.  (’’*) 


is  an  Smitita  rotpAp  ri  »»  SaXamii.  Galen  attributes  to  Heraclitus  the 
tenet  that  the  sun  is  an  avaapa  tv  jiiv  rtus  dporoXtus  rqv  t^ayjnp  ^ 

<r/3f'cni<  <e  ratt  SuiTfuiit.  Stobfpus  likewise  ascribes  to  Cleanthes  the  tenet 
that  the  sun  is  an  t^vojuia  votpitp  rh  <k  Bakamjti  p.  206.  Plutarch,  ii.  20,  at- 
tributes it  to  the  Stoics  generally,  and  not  to  Heraclitus.  According  to 
Diog.  Laert.  vii.  145,  Zeno  held  that  the  sun  was  fed  « /iryilXijt  SuXriT- 
Tt\s  potaip  opra  Spappa.  It  seems  that  there  is  some  confusion  here,  and 
that  the  opinion  in  question  does  not  belong  to  Heraclitus.  Compare 
Schleiermacher,  ib.  p.  399. 

(13a)  Stob.  i.  26,  p.  213, 216 ; Plut.  ii.  27, 28 ; Galen,  c.  15.  Plutarch, 
ii.  2*5,  and  Galen  have  the  clause  : ‘H/jdicXfirov  yijp  opij^Xp  neptfiXrjp- 
p*prj$^  concerning  the  moon.  Stobseus  has:  K(u"£lKfX\ot  yrjp 

ipix^S  irtpuxopfP’iP.  Considering  the  opinion  of  Heraclitus  respecting  the 
bowl-shaped  uguro  of  the  moon,  it  seems  ce’rtain  that  the  reading  of 
Stobxus  is  correct,  and  that  this  tenet  belongs  to  Heraclidcs. 

(133)  Hiog.  Laert.  ix.  9,  10.  Stobasus,  i.  26,  p.  216,  has  the  following 
clause  : 'AXs/iaion*,  'HpdieXriTor,  * Apri<f>aPTos  xar^  ttjp  rov  (TKa<f}ofitiovs  (rrpfppijp, 
KOI  Tat  ircpixXtirfir.  In  Galen,  c.  15,  and  Plutarch,  ii.  29,  it  stands  thus  : 
'H^kXsitoc  Kara  Trjp  rnv  irica<poftlloit  (Tvarp^tjp.  ‘Apritfmprot  is  a corrupt 
form,  for  which  'Apuipup  is  restored  by  fleeren.  aTfttxpi'p  in  Stobmus  is 
correct : oa<rrpo<^^»  in  Galen  and  Plutareh  is  an  error,  and  does  not  give 
the  required  sense.  The  word  ntaUXta-it  is  not  in  the  dictionaries,  but  its 
meaning  is  clear.  Compare  Achill.  Tat.  c.  21,  p.  83.  xara  p^pn  it  vVXviVfi 
[p  crvXiJw)],  wc  pip  'HpdiiXvinit  07cru’,  opoiat  t^  l)Xl(f  rov  (parofidoit  ax^parot 
apaarpaipipTot, 

(134)  Stob.  ib.  p.  216;  Plut.  ii.  28  (whose  version  is  the  best) ; Galen, 
c.  15. 

(135)  Stob.  i.  1,  § 6.  Zfit  a'dpiot. 

Compare  the  verse  of  Theocritus : 

Xu  Ztvr  dXXoxo  pip  TTiXct  alOpiot,  oXXosa  5’ert. 

Id.  iv.  43. 

Jupiter  was  supposed  to  preside  peculiarly  over  rain  and  fine 
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Heraclitus  is  likewise  stated  to  have  formed  a long  period 
of  18,000  solar  years  but  with  what  view,  whether  astro- 
nomical or  chronological,  does.not  appear. 

§ 8 The  accounts  as  to  the  lifetime  of  Xenophanes  of 
Colophon,  the  founder  of  the  Eleatic  School,  are  conflicting, 
hut  his  flourishing  period  may  be  placed  with  probability  from 
.HO  to  500  i3.c.{’’’') 

Some  of  his  cosmological  tenets  have  been  prescn'cd.  He 
held  that  the  stars  consisted  of  fiery  clouds  ; that  they  are  ex- 
tinguished every  day,  and  are  lighted  again  at  night,  like  coals  : 
and  that  this  alternation  of  flame  is  the  cause  of  their  risings 
and  settings. He  believed,  the  sun  to  be  formed  in  the 
same  manner  as  the  stars ; and  to  be  renewed  every  diiy.  He 
conceived  that  a solar  eclipse  is  caused  by  the  sun’s  extinction ; 
and  he  related  that  an  eclipse  of  the  sun  had  once  lasted  an 
entire  month,  during  which  time  there  had  been  no  day.(*''®) 
He  likewise  held  that  there  are  many  suns  and  moons,  ap- 
propriated to  diflerent  zones  of  the  earth  : and  that  the  sun 
sometimes  deviates  into  a portion  of  the  earth  not  inhabited  by 
us,  in  which  case  it  disappears,  as  it  were,  in  a cavity,  and  be- 
comes eclipsed  to  our  portion  of  mankind.  He  explained  the 
apparent  rotation  of  the  sun  round  the  earth  by  the  vast  dis- 
tance to  which  it  is  carried.  His  doctrine  concerning  the 
moon  was  that  it  is  formed  of  compressed  cloud  ; that  it  shines 


wcatlicr.  See  Aristoph.  Nub.  368—73.  Jupiter  was  conceived  as  dwelling 
iu  the  pure  ether.  Thus  Euripides  sajs  : 

opee/ud’  ifp&v  al0(p'  ntiajrriv  Atdv. 

ifclnnipp.  Soph.  Frag.  7.  Diud.  and  Aristoph.  Ean.  100,  speak  of 

aWf'pa  Ai6s  iwpdrtop, 

(136)  Stob.  i.  8,  p.  97.  Compare  Schleiermacber,  ib.  p.  396. 

(137)  Karsten,  I’hil.  Gra;c.  Bel.  vol.  i.  part  i.  p.  10,  places  the  life  of 
Xenophanes  from  600  to  500  B.c. 

(138)  Stob.  Phys.  i.  21.  p.  199 ; Plut.  Plac.  ii.  13  ; Galen,  c.  13  j Achill. 
Tat.  c.  11,  p.  79.  SvSpn^  means  charroal,  w hich  is  the  original  sense  of 
o>ir  word  caal,  as  well  as  the  present  sense  of  the  German  kohle. 

(139)  Stob.  Phys.  i.  24,  25  j Plut.  ii.  20  ; Galen,  c.  11.  These  notices 
arc  not  quite  consistent  with  one  another. 

(140)  Stob.  Phys.  i.  25;  Plut.  ii.  21;  Galen,  c.  M. 
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ivitli  its  own  light ; and  thal  its  phases  are  owing  to  the  ex- 
tinction of  its  light.  He  remarked  that  the  sun  is  neeessary 
for  the  production  and  preservation  of  the  world  and  of  the 
living  things  which  it  contains,  but  that  the  moon  is  a super- 
fluity. ("’)  He  likewise  held  that  comets  and  meteors  are  com- 
posed of  ignited  clouds.  ('**)  His  doctrine  concerning  the  earth 
was  that  its  foundations  are  infinite  in  dcpth.('^*)  He  therefore 
held  it  to  be  motionless,  and  not  of  a spherical  figure. 

§ 9 Parmenides  of  Elea,  who  likewise  belonged  to  the 
Eleatic  School,  appears  to  have  been  born  about  520  b.c.,  and 
to  have  flourished  about  460  b.c.  he  was  considered  in  an- 
tiquity to  have  been  the  disciple  of  Xenophanes,  although 
Aristotle  does  not  speak  with  confidence  as  to  this  fact.('*®) 

He  is  reported  to  have  held  the  following  doctrines : that 
the  universe  is  composed  of  three  circular  bauds,  surrounded 
by  a solid  firmament,  like  a wall.  That  the  highest  of  these 
bauds  is  of  air  j that  the  ne.vt,  or  the  heaven,  is  of  fire ; and  that 
the  third  is  the  terrestrial  circle.  ('^)  That  the  air  is  secreted 
from  the  earth ; that  the  sun  is  an  evaporation  from  the  fiery 
band;  and  that  the  moon  is  a mixture  of  fire  and  air;(*^')  that 
the  stars  are  formed  of  condensed  flame  that  the  iloming 


(141)  Stob.  Fhyg.  i.  2G;  Flut.  ii.  25  ; Galen,  c.  15. 

(142)  Stob.  Fbys.  i.  29  ; Flat.  iii.  2 ; Galen,  c.  18. 

(143)  Aristot.  de  Ccel.  ii.  13,  § 12.  The  rersea  in  which  he  laid  down 
this  doctrine  are  preserved  in  Acnill.  Tat.  c.  4. 

yati}s  fxtv  Toit  rrripas  dvea  rrap  iroatriv  Sparat 
atdtpi  wpoovrXd^ov,  ra  Kara}  dVr  tmttpov  Ixavti, 

According  to  the  emendation  of  Karsten,  ib.  p.  49.  IlpotntXdiai  is  an 
Homeric  word  : it  occurs  both  in  the  Iliad  and  the  Odyssey.  The  astro- 
nomical doctrines  of  Xenophanes  are  copiously  illustrated  by  Earsten,  ib. 
p.  164—183. 

(144)  The  date  of  Farmenidea  is  examined  by  Karsten,  Fhil.  Gr.  llcl. 
Tol.  i.  part  2,  p.  3 — 9. 

(145)  Metaph.  i.  5.  Compare  Diog.  Laert.  ix.  21  ; Clem.  Alex.  Strom, 
i.  15,  § 64;  Sext.  £mp.  p.  213,  ed.  Bckker.  Suidas  in  UapptviSrit. 

(146)  Stob.  Eel.  i.  22,  23;  Flut.  Flac.  ii.  7 ; Galen,  c.  11”  Euseb. 
Freep.  Evang.  xv.  38 ; Cio.  H.  D.  i.  11. 

(147)  Stob.  Eel.  ib. 

(148)  Stob.  Fbys.  i.  24.  Concerning  an  opinion  ascribed  to  Anaxi- 
menes and  Farmenides,  see  above,  p.  95,  n.  121. 
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star,  which  he  identified  with  the  Evening  star,  occupies  the 
highest  place  in  the  ether,  and  that  nest  in  order  comes  the 
sun ; and  that  under  the  sun  are  the  stars,  in  the  fiery  hea- 
ven that  the  sun  and  moon  are  equal  in  size,  but  that  the 
moon  receives  its  light  from  the  sun  :('^)  that  the  phases  of  the 
moon  are  caused  by  the  mixture  of  fiery  and  opaque  elements 
in  its  composition,  whence  he  called  the  moon  psevdo-hmittous. 
(xfjevSoipavi'ig)  He  is  stated  to  have  been  the  first  who 

taught  that  the  earth  is  spherical,  and  is  situated  in  the  centre 
of  the  universe.  It  is  consistent  with  this  account  that 
the  first  division  of  the  earth  into  five  zones  was  ascribed  to 
him  for  this  division  naturally  implies  a spherical  or  at 
least  a hemispherical  figure. 

§ 10  Xenophanes  and  Parmenides  selected  hexameter 
verse  as  the  vehicle  of  their  physical  speculations,  and 
gave  the  first  examples  of  the  philosophical  didactic  poem. 
In  this  respect  they  served  as  a model  to  Empedocles 
of  Agrigentum,  who  flourished  about  455  — 444  b.c.,(*^'*) 
and  who  is  stated  to  have  been  the  disciple  of  Parmenides. 


(149)  Stob.  i.  24.  That  Parmenides  was  the  first  to  identify  the 
Afoming  and  Evenine  stars  was  stated  by  Favorinus  in  the  fifth  book  of 
his  Commentaries.  Diog.  Laert.  ix.  23.  Favorinus  lived  at  the  time  of 
Hadrian. 

(150)  Stob.  i.  26,  26;  Pint.  ii.  26. 

(151)  Stob.  Eel.  i.  26.  This  paragraph  does  not  occur  in  Plutarch  and 
Galen,  and  as  the  same  opinion  is  previously  attributed  by  Stoboeus  ip 
nearly  the  same  words  to  Anaxagoras,  there  is  probably  some  error. 

(15J)  Diog.  Laert.  ix.  21. 

(153)  By  Posidonius,  ap.  Strab.  ii.  2,  2.  The  cosmology  of  Parmenides 
is  illustrated  by  Earsten,  ib.  vol.  i.  part  2,  p.  240 — 256. 

(134)  Xarsten,  Phil.  Gr.  Eel.  vol.  ii.  p.  12,  supposes  Empedocles  to 
have  lived  from  492  to  432  b.c. 

According  to  Aristotle,  cited  by  Eratosthenes  in  his  work  on  the 
Olympic  conquerors,  the  grandfather  of  Empedocles  was  victor  in  Olymp. 
71  (498  B.c.)  Diog.  Laert.  viii.  61,  62. 

Empedocles  was  subsequent  to  the  expedition  of  ’Xerxes  against 
Greece,  upon  which  subject  he  left  an  unfinished  poem.  Diog.  Laert. 
viii.  57. 

Some  extant  verses  of  Empedocles  appear  to  refer  to  Pythagoras, 
Karsten,  Phil.  Gr.  Eel.  vol.  ii.  p.  150,  297.  The  person  in  question  is 
spoken  of  as  no  longer  alive. 

(155)  Diog.  Laert.  viii.  65,  56.  The  poem  of  Empedocles  was  doubtless 
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Empedocles  may  be  regarded  as  the  contemporary  of  Hero- 
dotus. (*“) 

He  is  related  to  have  held  the  following  doctrines  on  the 
heavenly  bodies.  That  the  heaven  is  a solid  firmament,  formed 
of  air  condensed  by  fire,  so  as  to  assume  the  substance  of  ice ; 
that  the  matters  of  fire  and  air  are  included  within  its  two 
hemispheres  that  the  stars  are  of  a fiery  nature,  being 
formed  of  particles  of  fire  separated  from  the  air ; that  the  fixed 
stars  are  fastened  to  the  crystalline  vault,  hut  that  the  planets 
are  free;{^^*)  that  the  circuit  of  the  sun  is  coincident  with  the 
boundary  of  the  universe  :(*“*)  that  there  are  two  sunsj  one, 
formed  of  fire,  placed  in  the  lower  hemisphere,  and  invisible  to 
us ; the  other,  in  the  upper  hemisphere,  opposed  to  the  invi- 
sible sun,  and  sharing  in  its  motion;  reflecting  its  own  light 
from  the  fiery  air  upon  the  earth : that  the  retrograde  move- 
ment of  the  sun  at  the  solstices  is  produced  by  the  resistance 
of  the  containing  sphere ; that  the  sun  of  the  upper  hemisphere 
is  equal  in  magnitude  to  the  earth;  and  that  it  suflers  an 
eclipse  when  the  moon  intervenes  between  it  and  the  earth  ; 
that  the  substance  of  the  moon  is  mist  congealed  or  hardened 
by  fire,  and  that  its  shape  is  that  of  a disc : that  it  is  lighted 
by  the  sun;  and  that  its  distance  from  the  sun  is  twice  as 
great  as  its  distance  from  the  earth  ;(*®')  that  the  universe  is 


the  model  which  Lucretius  had  before  his  eyes.  See  the  eulogy  of  him  in 
i.  727— 

(156)  Both  Herodotus  and  Empedocles  went  as  colonists  to  Thurii, 
which  was  founded  in  4-13  b.c.  Diog.  Laert.  viii.  52. 

(>,57)  Stob.  Eel.  i.  23;  Plut.  Plac.  ii.  11;  Galen,  c.  12;  Achill.  Tat. 
Introd.  in  Aral.  c.  6.  Compare  Stiirz,  Emped.  p.  321.  The  word 
spvoroAXor  always  meant  ice  in  the  earlier  writers,  though  the  later  writers 
use  it  for  cryetal.  The  expression  KveXot  appears  to  be  used  in  the 

sense  of  crystalline  orb  by  Alexander  A^itolus  in  the  verses  cited  by  Theo 
Smymteus,  c.  15,  p.  186,  M.  Martin.  Crytiallut  always  signifies  crystal  in 
the  Latin  writers. 

(158)  Stob.  Eel.  i.  24;  Plut.  ii.  13 ; Galen,  c.  13 ; Sturz,  ib.  p.  334. 

(159)  Stob.  Eel.  i.  21 ; Plut.  Plac.  ii.  1. 

(160)  Stob.  Eel.  i.  25;  Plut.  Plac.  ii.  20,  23;  Galen,  c.  14. 

(161)  Stob.  Eel.  i.  26;  Plut.  ii.  27;  de  facie  in  orbe  Inna?,  c.  16; 
Euseb.  Praip.  Ev.  i.  8.  The  verse  of  Empedocles,  cited  by  Plutarch, 
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egg-shaped,  and  that  the  nridth  of  the  heaven  is  greater  than  its 
height  above  our  heads. (’®-)  Empedoeles  explained  the  eleva- 
tion of  the  northern  pole,  the  depression  of  the  southern  pole, 
and  the  inclination  of  the  world,  hy  the  impulse  of  the  sun  and 
the  consequent  withdrawal  of  the  air.  C*”) 

He  held  the  earth  to  be  motionless  at  the  centre  of  the 
universe ; and  he  attributed  its  state  of  rest  to  the  rapid  cir- 
cular movement  of  the  heaven  around  it.  He  compared  this 
eflFect  to  the  water  in  a cup,  which  when  whirled  round  rapidly 
is  prevented  from  falling  to  the  ground. (*®^)  He  conceived  the 
heaven  to  be  an  elongated  sphere,  similar  to  an  egg.(’**) 

§ 11  Anaxagoras  of  Clazomen®  belonged  to  the  Ionic 
School  of  philosophy,  and  he  is  reported  to  have  been  the  dis- 
ciple of  Anaximenes.  ('*“)  This  statement,  however,  cannot  he 
reconciled  with  the  chronology  of  the  two  philosophers  ; for  the 
birth  of  Anaxagoras  is  placed  at  *499  b.c.,  and  that^of  Anaxi- 
menes at  575  B.c.  Anaxagoras  removed  from  Clazomcn®  to 
Athens;  and  in  this  city  he  imparted  his  opinions  on  physical 
science  to  Pericles,  Euripides,  Archelaus,  and  Thucydides  the 
historian. (’*^)  He  was  accused  of  impiety  at  Athens,  and  was 


de  fac.  in  orbe  Inna),  c.  2.  is  correctly  pven  by  'Wyttcnbach:  ijXior 
dfvj3»X^t  iXt'mpa  afXt'/yri.  Sturz,  p.  3.12,  misled  by  the  fal.-e  rcadinR, 
Xmea,  says  that  Empedocles  compo.Hcd  the  moon  of  stone.  Ho 
called  the  moon  iXdripo,  because  her  beat  is  never  scorching,  nor  her 
light  dazzling.  The  emendation  of  Karsten,  ayXate<raa  trfX^n;, 
ib.  Tol.  ii.  p.  217,  and  that  bf  Mullach,  E'ragm.  Phil.  Gr.  p.  7,  are  not 
needed. 

(i6z)  Stob.  i.  26  ; Pint.  ii.  31  j Galen,  c.  16  j and  Enseb.  Pnrp.  Evang. 
XT.  63.  Stobajus  represents  Empedocles  to  have  held  that  the  distance  of 
the  moon  from  the  earth  is  twice  her  distance  from  the  sun. 

(163)  Plut.  Plac.  ii.  8i  Stob.  i.  16  ; Galen,  c.  11  j Euseb.  Prtep.  Ev. 
IT.  39. 

(164)  Aristot.  dc  Ciel.  ii.  13,  § 21;  iii.  2,  § 3.  Empedocles  ridiculed 
the  notion  of  Xenophanes,  that  the  foundations  of  the  earth  are  inBnitely 
deep,  ib.  ii.  13,  § 12.  See  aboTe,  n.  143. 

(165)  Stob.  Eel.  Phys.  i.  26.  Concerning  the  astronomical  and  phy- 
sical doctrines  of  Empedocles,  see  Karsten,  ib.  toI.  ii.  p.  416 — tV);  Sturz, 
Emped.  p.  321.  An  extant  poem,  in  168  iambic  verses,  entitled  2<^Ipn,  is 
asenbed  to  Empedocles ; but  it  is  borrowed  from  Aratus,  and  is  of  late 
date.  See  Fabr.  Hib.  Gr.  toI,  i.  p.  814,  825,  ed.  Harl.  Sturz,  ib.  p.  88. 

(t66)  See  Scbaubach,  Anaxagorai  Fragmcnta  (Lips.  1827),  p.  3. 

(167)  Scbaubach,  ib.  p.  17 — 33.  A full  account  of  the  influence  of  the 
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defended  by  Pericles.  At  the  close  of  his  l^e,  he  migrated  to 
Lampsacus,  where  he  died  at  about  the  age  of  seventy,  and 
therefore  about  430  b.c.{'“) 

Like  his  predecessors  in  the  Ionic  School,  the  attention  of 
Anaxagoras  was  exclusively  directed  to  speculations  concerning 
Nature,  and  especially  to  celestial  phenomena. (''*)  lie  is  re- 
ported to  have  said,  in  answer  to  a question,  that  he  was  born 
for  the  contemplation  of  the  sun,  the  moon,  and  the  heavens. ('™) 
Mount  ^Mimas,  near  Miletus,  is  mentioned  as  the  seat  of  his 
astronomical  observations.  The  epitaph  inscribed  on  his 
tomb  by  the  Lampsaccnes  described  him  as  having  carried 
astronomical  discovery  to  the  furthest  possible  limit. (’^-)  His 
travels  to  Egypt  (where  he  was  supposed  to  have  acquired 


teaching  of  Anaxagoras  upon  Pericles  is  given  by  Plut.  Per.  4 — 6.  Pericles 
learnt  p«T«i>/wXoyia  from  Anaxagoras,  Plat.  Pliiedr.  § 1%,  p.  270.  Pericles 
conversed  with  philosophers  ; first  with  Pytlioclcides  and  Anaxagoras, 
afterwards  with  Damon,  Plat.  Alcib.  i.  § 30.  The  instruction  of  Pericles 
^ Anaxagoras  in  physics  is  mentioned  by  Cic.  lirut.  11  ; his  instniciiou  in 
De  Orat.  lii.  3-1.  Some  verses  of  Alexander  yEtolus  de.scribc  Euripides 
as  'Aya^ayopov  Tpo<j>ifjLos  Meineke,  Anal.  Alex.  p.  247.  See  Dell. 

XV.  20.  Euripides  was  born  in  480,  and  Thucydides  iu  472  B.c.  The  exact 
year  of  the  birth  of  Pericles  is  unknown : he  was  probably  born  about 
495  D.c.  Anaxagoras  is  related  to  have  predicted  the  fall  of  the  aerolite 
at  ..Egospolami,  which  is  referred  to  409,  4G7,  and  4G5  B.c.  (Schaubaeh, 
p.  '12.)  The  most  authentic  account  of  the  lifetime  of  Anaxagoras  is  that 
of  Aristotle,  who  says  that  he  was  prior  to  Empedocles  in  age,  but  subse- 
quent in  the  publication  of  his  writings,  Metaph.  i.  3.  Empedocles  «as 
probably  born  about  48i>  B.c.,  and  belonged  to  tlie  same  generation  as  the 
Athenian  disciples  of  Anaxagoras.  This  statement  agrees  well  with  the 
supposition  that  Anaxagoras  was  bom  about  500  B.c.  Clinton  fixes  the 
prosecution  of  Anaxagoras  at  432,  and  his  death  at  428,  B.c.  Eusebius 
states  that  Anaxagoras  flourished  01.  69.3,  502  B.c.,  and  died  Ol.  79.3, 
462  B.c. 

(|68)  Alcidamas,  ap.  Aristot.  Ehet.  ii.  23,  11,  states  that  the  Lamp- 
saeenes  gave  Anaxagoras  a public  funeral,  although  he  w as  a foreigner ; 
and  that  they  continued  to  snow  him  public  honours,  even  in  the  w riter's 
lifetime.  Alcidamas  lived  in  the  generation  between  Anaxagoras  and 
Aristotle. 

(169)  Aristot.  Eth.  Nic.  vi.  7. 

(170)  Diog.  Laert.  ii.  7,  10.  See  Schaubaeh,  p.  9. 

(171)  Philostrat.  vit.  Apollon,  ii.  5. 

(172)  Diog.  Laert.  ii.  16;  yElian,  V.  n.  viii.  19. 

<vdd3’  6 irXfioTov  aXtjOfiai  tnt  T€pfia  7rf/u,<rov 
oi/paylov  Koapnv  srlrai  'Arn^fryopur. 

Plut.  Per.  6,  describes  Pericles  as  having  learned  pcrcupoXeyin  and  p»- 
raptTioXtajfta  from  Ana.xagoras. 
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physic.ll  science  fjom  the  priests),  are  imperfectly  attested,  and 
appear  to  be  a mere  figment  of  late  writers.  He  was  like- 
wise a geometer,  and  he  is  said  to  have  written  upon  the  quad- 
rature of  the  circle  while  he  was  in  prison  on  the  charge  of 
impiety.  C^'*) 

The  following  are  the  most  important  astronomical  doctrines 
which  are  attributed  to  Anaxagoras.  He  held,  with  Anaxi- 
menes, that  the  earth  is  a plane ; and  that  on  account  of  its 
flat  shape  it  is  buoyed  up  and  sustained  by  the  air.  He  con- 
ceived it  as  immovable  in  the  centre  of  the  universe.  ('"®) 
He  supjKised  the  sun  and  stars  to  move  in  circular  orbits 
round  the  earth  ; and  to  pass  under  it  during  the  invisible  part 
of  their  course.(*"®)  "With  respect  to  the  composition  of  the 
heavenly  Imdies,  he  conceived  them  to  be  stones  which  had 
l>een  carried  qp  to  heaven  by  the  force  of  its  circular  or  vor- 
tical motion,  and  had  been  ignited  by  the  fiery  firmament. 

He  held  the  sun  to  be  larger  than  the  Peloponncse,  and  to 
l)e  a mass  of  ignited  stone.  ('"’*)  Anaxagoras  is  said  to  have 


(173)  Ammian.  Marc.  xxii.  16;  Theodoret.  Affect.  Grroc.  2;  Cedren. 
Chron.  vol.  i.  p.  165,  ed.  Bonn.  Compare  Scliauback,  p.  13  ; Baj  le,  Diet. 
Anaxiigore.  Tbe  statement  is  rejected  by  Scbaubacb,  ib. ; Hitter,  Gesch. 
der  Pbil.  vol.  i.  p.  290. 

(174)  Plat.  Erast,  ad  init. ; Pint,  de  Exil.  18.  Compare  Scbaubacb, 
p.  58. 

(175)  Diog.  Laert.  ii.  8 j Origen.  Pbilos.  p.  14.  tt)v  y^v  ru  ir\r]fuiTi 

irXaTftm.  tii/ai  Ka]  fuvtiv  furiuipov  8ia  to  /xtyidot  sal  8A  t6  firjdiv  €iyai  KTVoVf 
ical  iia  TO  Tov  atfm  l(TxviiOTaTov  otna  iiro\oviiivrjv  r^v  y^v.  According 

to  Aristot.  de  Cocl.  ii.  13,  § 16,  Anaximenes,  Anaxagoras,  and  Democritua 
considered  tbe  breadth  of  tbe  eartb  as  the  cause  of  its  immobility.  Sim- 
plicius, ad  Aristot.  do  Coal.  p.  91  B,  p.  124  a,  distinctly  states  that  Anax- 
agoras held  tbe  earth  to  be  motionless  at  tbe  centre.  Compare  Scbaubacb, 
p.  174-5. 

(176)  Aristot.  Meteor,  i.  8 ; Plut.  Plac.  iii.  1 j Origen,  ib.  p.  14. 

(177)  Plut.  Plac.  ii.  13;  Origen.  Pbil.  p.  14;  Euseb.  Prsep.  Evang. 
XV.  30;  Plut.  Lysand.  12;  Diog.  Laert.  ii.  12. 

(178)  Plut.  Plac.  ii.  21;  de  fac.  in  orbe  lun.  19;  Diog.  Laert.  ii.  8; 
Stob.  Eel.  i.  25,  3;  Achilles  Tatins,  Isag.  c.  2,  11.  The  expression  wbicli 
be  applied  to  the  sun  was  that  it  is  a /ivtpos  Simrvpos.  See  Xen.  Mem.  iv. 
7,  7 ; Plat.  Apol.  14 ; and  numerous  other  passages  cited  by  Scbaubacb, 
p.  139 — 142.  fivipos  meant  in  general  a heated  mass  of  iron  fresh  from 
thd  furnace.  Sophocles,  Ant.  264,  applies  it  to  the  bars  of  iron  used  in 
the  fiery  ordeal.  Aristotle  applies  it  to  the  heated  stones  ejected  from 
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predicted  a celelirated  aerolite  which  fell  at  iEgospotamij  in 
Thrace,  about  the  year  468  b.c.  ;('^’)  and  at  all  events  he  ex- 
plained this  phenomenon  by  his  hypothesis  of  stones  attracted 
from  the  earth,  and  revolving  in  the  heaven.  He  considered 
the  moon  to  be  an  earth,  having  in  it  plains,  mountains,  and 
valleys;  and  likewise  containing  inhabitants. 0*)  He  derived 
its  light  from  the  sun.(i*')  Anaxagoras  explained  eclipses  of 
the  moon,  by  the  interposition  of  the  earth  between  the  sun 
and  the  moon ; and  he  explained  eclipses  of  the  sun  by  the  in- 
terposition of  the  moon  between  the  sun  and  the  earth,  at  the 
new  moon.  He  likewise  supposed  that  eclipses  might  be  caused 
by  the  opaque  stony  bodies  revolving  round  the  earth.  He  is 
stated  to  have  been  the  first  who  wrote  with  boldness  and  free- 


jEtna.  See  Schol.  Callim.  Dian.  49.  The  word  is  derived  from  /ivddu,  to 
melt.  Concerning  ftiSpot  itairvpos,  see  Bayle's  Diet.  art.  Anaxagore,  note  B. 
The  tenet  of  Anaxagoras  respecting  the  sun  is  held  by  the  ancient  com- 
mentators to  occur  in  Euripides.  Porson,  ad  Or.  971. 

(179)  The  date  of  this  event  is  fixed  by  the  Parian  Marble,  at  01.  78.1 — 
468  B.c. ; by  Plin.  ii.  58,  at  01.  78.2  (*167  b.c.)  j and  by  Eusebius  at 
01.  79.1  (464  B.c.)  As  to  the  connexion  of  Anaxagoras  with  it,  see  Diog. 
Laert.  ii.  10,  12 ; Pint.  Lysand.  12 ; Plin.  ubi  sup.  Amm.  Marc.  xxii.  8, 
§ 5.  The  event  was  mentioned  by  Diogenes  of  Apollonia,  Stob.  Eel. 
Phys.  i.  24 ; Pint.  Plac.  ii.  13 ; and  is  referred  to  by  Aristot.  Meteor,  i.  7. 
Plutarch  states  that  the  stone  was  shown  in  his  time,  and  was  worshipped 
by  the  Chersonitea.  Compare  Schaubach,  p.  41.  The  fall  of  the  aerolite 
is  made  by  Plutarch  contemporaneous  with  the  end  of  the  Peloponnesian 
War  (405  b.c.)  ; but  this  date  differs  from  the  other  statements,  and  is, 
moreover,  inconsistent  with  the  reference  to  Anaxagoras,  who  had  been 
dead  more  than  twenty  years.  Compare  Ideler  ad  Aristot.  Meteor,  vol.  i. 
p.  404. 

An  aerolite,  weighing  200  lbs.,  fell  in  Upper  Alsace  in  1492.  The 
Emperor  Maximilian  1.  treated  it  as  a warning  from  God  to  men,  and 
caused  it  to  be  su.spended  in  a neighbouring  church.  See  Coxe's  Hist,  of 
the  House  of  Austria,  vol.  i.  p.  455. 

The  reality  of  aerolites  was  doubted  in  modem  times,  and  was  not 
established  among  men  of  science  till  the  beginning  of  this  century.  Masses 
of  meteoric  iron,  of  immense  sise,  have  fallen  in  different  parts  of  the 
world.  The  aerolites  mentioned  in  Livy  are  collected  in  Steger’s  Pro- 
digien,  p.  64. 

(180)  Pint.  Apol.  14;  Plut.  Plac.  ii.  25;  Stoh.  Eel.  i.  27;  Euseb. 
Prsep.  Ev.  XV.  26  ; Diog.  Laert.  ii.  8 ; Orig.  Phil.  p.  14.  Some  Orphic 
verses  describe  the  moon  as  inhabited,  Procl.  Tim.  p.  154  a,  283  b.  fragqi- 
9,  p.  470,  ed.  Hermann. 

(181)  Plat.  Cratyl.  § 56,  p.  409;  Plut.  de  foe.  in  orbe  lun.  16;  Plac. 
ii.  ^ i Stob.  Eel.  i.  27  ; Origen.  Phil.  p.  14. 
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dom  concerning  the  physical  causes  of  eclipses. ('*■)  It  may  lie 
remarked  that  Thucydides  knew  that  an  eclipse  of  the  sun  takes 
place  at  the  new  moon,  and  that  an  eclipse  of  the  moon  takes 
place  at  the  full.(’®^)  It  is  not  improbable  that  he  may  have 
derived  this  knowledge  from  Anaxagoras.  It  is  certain  that 
the  physical  nature  of  eclipses  was  practically  unknown  to  the 
Athenian  army  at  Syracuse  in  413  b.c.(”^) 

Anaxagoras  attributed  the  solstices  of  the  sun  and  the 
phases  of  the  moon  to  the  same  cause,  namely  to  the  resistance 
of  the  cold  air,  caused  by  the  pressure  of  the  moving  body. 
This  resistance  the  body  was  unable  to  overcome,  and  was 
therefore  turned  back  in  its  course. lie  knew  the  difference 
between  the  planets  and  the  fixed  stars  ; but  he  does  not  seem 
to  have  known  the  number  of  the  former ; he  appears  to  have 
regarded  them  as  meteors,  of  no  definite  number,  and  with  no 
fixed  orbits  : hence  he  explained  comets  to  be  produced  by  the 
concourse  of  planets,  and  by  their  combined  splendour.  {'**) 
Anaxagoras  seems  to  have  been  the  first  of  the  Greek 
speculators  upon  celestial  subjects  who  was  regarded  as  an 
atheist lie  incurred  this  charge  by  substituting  mccha- 


(182)  Stob.  Eel.  i.  27;  Origen.  Phil.  p.  14;  Plut.  Nic.  23.  Asimilar 
hypothesis  is  described  by  Aristotle,  dc  L'oel.  ii.  13,  7.  tnoir  fit  fio«i  *al 
7rXc(o>  aujMTa  rotavra  fvi(\f(r6ai  <pfpfa$aL  jrtpt  to  ptVoe,  ffpiv  fie  adrjXa  fita 
T^y  tmirptMTdijtTiy  Tijr  yijs,  Aio  sal  ras  <Tt\rfyrjy  tKXdyjrfis  irXfiovg  rj  ras 
Tov  rjXiov  yiyvftrOai  ^aaiv'  Toiv  yap  tp^poptyuv  eKaaroy  ayri(j}paTTfty  ovttjv^ 
aXX'  nil  poyov  r^o  yijv.  The  attempts  of  Roth  to  discredit  this  passage, 
Gesch.  der  Abendl.  Phil.  ii.  2,  note  13(X),  are  futile. 

(183)  Thuc.  ii.  28,  iv.  52,  vii.  60.  This  knowledge  had  become  fami- 
liar at  a later  date.  Macrobius  in  Somn.  Scip.  i.  15,  § ii.  remarks : ‘ Ideo 
nec  sol  unquam  deficit,  nisi  cum  tricesimus  lun®  dies  est,  et  nisi  quinlo 
decimo  cursus  sui  die  nencit  luna  defectum.’  Gemiuus,  c.  9,  remarks  that 
lunar  eclipses  take  place  only  at  the  full  moon. 

(184)  Thucydides  speaks  contemptuously  of  Nicias  as  being  too  much 
devoted  to  divination  and  similar  superstitious  devices  ; but  he  says  that 
the  army  were  terrified  by  the  omen,  and  pressed  him  to  stay,  and  he 
does  not  mention  any  advice  of  an  opposite  tendency. 

(185)  Stob.  Eel.  i.  26  ; Plut.  ii.  23 ; Origen.  Phil.  p.  14. 

• (186)  Aristot.  Meteor,  i.  8;  Plut.  Plac.  iii.  2 ; Diog.  Laert.  ii.  9.  Com- 
pare Schaubach,  pp.  106-8. 

(187)  Lucian,  Timon.  10,  tov o-ix/jKrnjv  'Avafcrytlpav,  fiv  infiBt  Toot  opiXtyrae 
p^fit  oXui  tiyal  Tivat  7pat  Toot  dtcot.  Iren.  udv.  User.  ii.  14,  Anaxagoras 
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nical  and  unprovidential  forces  for.  the  direct  agency  of  the 
gods  ;('**)  and  by  reducing  the  heavenly  bodies,  which  were 
believed  to  be  of  a divine  nature,  to  a terrestrial  standard,  and 
to  earthy  materials.  Similar  doctrines  had,  indeed,  been  pro- 
mulgated by  preceding  'philosophers : but  he  spoke  out  with 
greater  plainness  and  courage,  and  probiibly  carried  his  phy- 
sical explanations  further  than  his  predecessors.  ('*•)  Thus  his 
doctrine  that  the  sun  is  a mass  of  ignited  stone,  gave  great 
offence ; the  popular  belief  still  being  that  the  sun  was  a god 
who  drove  his  chariot  across  the  sky  from  east  to  west.('®®) 
His  hypothesis  of  stones  revolving  in  the  air — which  was 
probably  suggested  by  the  aerohte  of  ^gospotami — was  like- 
wise regarded  as  iUheistic.(’®*)  Ilia  degradation  of  the  heavenly 
moon  to  a level  with  the  earth — by  his  supposition  that  she 


auteiD,  qui  et  atheus  co^nominatus  est.  Aristides,  Orst.  45,  vol.  ii.  p.  80. 
Dindorf.  classes  Aristagoras  with  Diagoras  the  Melian. 

(|88)  Plutarch,  speaking  of  the  eclipse  of  Nicias,  says:  ni  yap  rivtlxom 
rovs  ipviriKovs  sal  ptTtwpoXi(r\at  Tort  KitXovpivovtt  af  tit  atrias  dXnynvc  snl 
livvdpfif  dnpoyorfTovs  sui  KanjvayKaaptva  nii0T}  itorpi^otfras  to  6fiov,  Sic.  23. 
Xen.  Alem.  iv,  7,  6,  describes  Anaxagoras  as  6 ptyitrrnv  (ppoviitrat  sV*  to 
Tat  Ti>v  $fay  pi/xayas  f'frjyfitTffai.  Diod.  xv.  60,  speaKing  of  a comet  which 
appeared  in  Greece  in  372  B.c.,  says : feim  6c  t«c  ^vtriK^y  t^v  ytiairiy  rris 
Xapnadot  tli  (^vffiKas  oiriat  dv^fpoy,  dirofpaiyopfyot  ru  touiCtu  tpayrdapara 
KarrjyayKoafuyKos  yiyurBai  xpdyot^  wpuTptvois. 

* With  the  criticisms  on  the  irreligious  opinions  of  Anaxagoras,  compare 
the  following  verses  from  the  Dunciad  (iv.  4G9) : — 

All-seeing  in  thy  mists,  we  want  no  guide. 

Mother  of  arrogance,  and  source  of  pride  1 
We  nobly  take  the  high  Priori  road. 

And  rcasoi#downward,  till  we  doubt  of  God  : 

Make  Nature  still  encroach  upon  bis  plan. 

And  shove  him  off  as  far  as  e’er  we  can ; 

'i  hrust  some  mechanic  cause  into  his  place  ; 

Or  bind  in  matter,  or  diffuse  in  space. 

(189)  Plutarch,  ib.,  says  that  Anaxagoras  was  the  first  who  wrote  with 
boldness  concerning  the  cause  of  eclipses ; but  that  at  the  time  of  the 
Athenian  expedition  to  Sicily,  his  opinions  were  limited  to  a few,  and  were 
only  mentioned  iu  confidence. 

(190)  Joseph,  cont.  Apion.  ii.  37  : ’Aya(aydpat  8«  KXa{optyios  !jy'  dXX' 

oTt  yopt(6yr<oy  *A&rjyaluy  Toy  j^ioy  €iyai  Bidy,  6 d'  avrdy  !(pij  pdpoy  ftixii  did- 
irvpoy,  Bdyaroy  aiirov  irap'  dXiyas  ^rypovt  KaTfyytotrav. 

(191)  Plato,  Leg.  xii.  p.  967,  speaks  of  this  tenet  as  an  atheistic  error 
which  had  brought  discredit  upon  astronomy,  and  had  deterred  men  from 
the  study  of  it. 
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had  plains,  and  mountains,  and  valleys,  and  might  even  he 
inhabited — was  also  eonsidered  as  an  unauthorized  ireedom  of 
speculation. His  opinions  on  astronomical  subjects,  but 
principally  his  doctrine  concerning  the  composition  of  the  sun, 
gave  rise  to  the  prosecution  for  impiety  which  is  said  to  have 
been  brought  against  him  either  by  Thucydides,  the  opponent  of 
Pericles,  or  by  Cleon.  He  was  defended  by  Pericles,  and 
eertainly  escaped  with  his  life ; he  appears  to  have  been  thrown 
into  prison,  and  perhaps  to  have  been  sentenced  to  a fine.  ('**) 
It  is  also  stated  that  a decree  was  carried  at  Athens  by 
Diopeithes,  about  the  beginning  of  the  Peloponnesian  War, 
declaring  that  persons  who  denied  the  existence  of  gods,  or 
who  published  opinions  concerning  celestial  phenomena, "should 
be  prosecuted ; this  decree  was  aimed  at  Pericles  on  account  of 
his  connexion  with  Anaxagoras. 

The  prosecution  of  Anaxagoras  is  referred  by  Clinton  to  the 
year  432  b.c.,  about  two  years  before  his  death,  and  when  he 
was  nearly  70  years  old.^'”^) 

Anaxagoras  likewise  oflfended  the  religious  sentiments  of 
the  people  by  giving  physical  explanations  of  prodigies,  (*^)  and 
by  allegorizing  the  gods  of  Homer  j for  example,  by  con- 


(192)  Sec  Plat.  Apol.  14,  where  the  published  doctrines  of  Anaxacora/, 
that  the  aun  is  made  of  atone,  and  that  the  moon  ia  an  earth,  are  classed 
together  as  irreligious  opinions,  such  as  Meletus  might  make  the  subjects 
of  criminal  prosecution. 

According  to  Favorinus,  the  doctrines  of  Anaxagoras  concerning  the 
sun  and  moon  were  not  his  own,  but  were  bon*wed  from  some  previous 
speculator,  Diog.  Laert.  iz.  34.  He  did  not,  however,  specify  from  whom 
they  were  derived. 

(193)  Plut.  Per.  32  ; Nio.  23  j Diog.  Laert.  ii.  12,  13 ; Diod.  xii.  39. 

Plut.  de  Superstit.  10 : ’Arofoyo^wt  tiinjv  !<fnrytv  dircjSvtar  f'lri  tu  XiOov 

tmt'iv  t6v  rlXioy,  Compare  .Tosephus,  n.  190. 

(194)  Plut.  Per.  32.  On  the  accusation  of  Anaxagoras,  see  Sintenis,  ad 
Plut.  Per.  32,  p.  220. 

(195)  Protagoras,  in  his  treatise  ir»pl  6t£>v,  professed  perfect  scepticism 
concerning  the  existence  of  the  gods,  tiext.  Emp.  ix.  55  ; Diog.  Laert.  ix. 
61.  lienee  he  was  regarded  as  an  atheist,  Cic.  N.  D.  i.  2,  12;  and  he  was 
banished  from  Athens.  He  died  in  crossing  the  sea  in  an  open  boat.  His 
death  took  place  about  411  b.c.,  in  the  interval  between  the  prosecutions 
ol  Anaxagoras  and  Socrates. 

(196}  Plut.  Per.  6. 
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verting  Jupiter  into  Mind,  and  Minerva  into  Art.(’*^  The 
latter  method  of  interpretation  may  have  suggested  to  Thucy- 
dides the  historical  rationalism  by  which  he  reduced  to  proba- 
bility the  Homeric  narrative  of  the  Trojan  War. 

§ 12  Diogenes,  a citizen  of  Apollonia,  in  Crete,  appears 
to  have  been  a contemporary  of  Anaxagoras,(**®)  and  to  have 
addicted  himself  to  physical  philosophy.  Like  Anaxagoras,  he 
supposed  that  the  aerolite  of  vEgrtspotami  was  one  of  the  stones 
which  revolved  round  the  earth  with  the  stars. {'•*)  He  con- 
ceived the  sun  and  other  heavenly  bodies  to  be  formed  of  a 
porous  substance,  like  the  pumice-stone,  and  to  receive  light 
and  heat  from  the  sether.(**)  He  attributed  the  inclination  of 
the  earth’s  axis  to  a provision  of  nature,  for  the  purpose  of 
producing  a variety  of  climates, 

§ 13  Socrates  belonged  to  the  generation  next  after  that 
of  Anaxagoras.  He  was  bom  in  469  b.c.,  and  he  was  con- 
demned to  death,  at  the  age  of  seventy,  in  the  year  399  b.c. 
The  comedy  of  the  Clouds  was  acted  in  422  b.c.;  but  although 
Socrates  was  then  nearly  fifty  years  old,  the  character  of  his 
teaching  and  of  his  philosophical  opinions  was  completely  mis- 
, understood  by  Aristophanes  and  the  Athenian  people.  Socrates 
had  nothing  in  common  with  the  philosophers  of  the  Ionic 
School,  from  Thales  to  Anaxagoras.  The  characteristic  pecu- 
liaoty  of  his  philosophy  was,  that  it  avoided  all  speculation 
concerning  the  universe,  and  the  movements  of  its  component 
parts ; that  it  descended  from  the  celestial  sphere  to  the  surface 
of  the  earth ; from  the  aether  and  the  region  of  the  gods  to  the 
dwellings  of  men ; and  that  it  was  occupied  exclusively  with 
human  feelings,  actions,  and  interests.  His  teaching  was 
neither  cosmological  nor  astronomical,  but  ethical  and  poli- 
tical.f*®) 

(197)  Scbaubach,  p.  37. 

(198)  Brandis,  ib.  p.  273.  He  is  called  a disciple  of  Anaximenes. 

(199)  Slob.  Eld.  i.  2-t;  Pint.  Plac.  ii.  13. 

(200)  Slob.  Eel.  i.  24,  25,  26  ; Pint.  Plac.  ii.  13 ; Galen,  c.  13. 

(201)  Pint.  Plac.  ii.  8. 

(202)  Aristotle  states  that  in  tbe  time  of  Socrates  — tA  fvrtii/  tA  jr«p» 
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NevcrthelesSj  when  Socrates  had  made  himself  unpopular  by 
his  contentious  and  sceptical  method  of  argument;  irhen  he 
had  wounded  the  vanity  of  his  fellow-citizens  by  questioning 
the  grounds  of  their  traditionary  and  apparently  intuitive  opi- 
nions on  some  of  the  principal  concerns  of  life ; and  when  he 
had  set  himself  in  hostility  to  the  current  feelings  of  the 
Athenian  public ; the  great  comic  poet,  who  fixed  upon  him  as 
a fit  subjeet  for  satirical  exhiWtion  upon  the  stage,  did  not  think 
it  worth  while  to  inquire  cither  of  the  friends  or  the  argumenta- 
tive antagonists  of  Socrates,  what  were  his  real  opinions.  He 
had  not  committed  his  philosophy  to  writing,  and  published  it 
to  the  world ; his  disciples  had  not  yet  begun  to  act  as  his  ex- 
ponents, and  to  write  do^m  his  conversations.  The  Athenians 
were  not  a reading  public,  to  whom  his  speculations  could  per- 
colate through  newspapers  and  reviews.  Hence  the  prejudice 
which  Aristophanes  excited  against  Socrates  was  not  less  un- 
founded, and  the  picture  which  he  drew  of  Socrates  was  not  less 
unlike,  than  if  Bacon  had  been  decried  by  his  contemporaries 
as  an  Aristotelian,  and  Hobbes  or  Spinosa  as  an  abstruse  thco- 


Trpos  it  ttjp  aperrjv  kqi  ttoXitiktiv  dirtiikivav  oi  (pt\o- 

atxf>ovmf.  De  Part.  An.  i.  1.  Abantiqua  philosophic  usque  ad  Socratem 
(qui  Archi'Iaum,  Anaxagora;  discipulum,  audicrat),  nuraen  mutusque  trau- 
tabantur,  et  unde  omnia  orirentur,  quovo  reciderent : studioseque  ab  his 
siderum  magnitudines,  intervalla,  cursus  anquirebantur,  et  cuncta  ccelestia. 
Socrates  autem  primus  philosophiam  devocavit  e coslo,  et  in  urbibus  collo- 
carit,  et  in  domos  etiam  introduxit,  et  coegit  de  vita  et  moribus  rebusque 
bonis  et  malis  qtimrere.  Cic.  Tuse.  Disp.  v.  4.  Quo  etiam  sapientiorcra 
Socratem  soleo  judicare,  qui  omnein  ejusmodi  ruram  deposuerit ; eaque 
qua’  de  naturC  quatrerentur,  aut  majors  quam  hominum  ratio  consequi 
posset,  aut  nihil  omnino  ad  vitam  hominum  attinerc  dixerit.  Cic.  de  Rep. 
I.  10.  Socrates  raihi  videtur,  id  quod  constat  inter  omiies,  primus  a rebus 
occultis  et  ab  ipsa  natura.  involutis,  in  quibus  omnes  ante  eum  pliilosophi 
occupati  fuerunt,  avocavissc  philosophiam,  et  ad  vitam  communcm  addux- 
isse : ut  de  virtutibus  et  vitiis,  omninoque  de  bonis  rebus  et  malis  quatreret, 
ccelestia  autem  vel  procul  esse  a nostra  cognitions  censeret,  vel,  si  maxime 
oo;niita  esscnt,  nihil  tamen  ad  bene  vivendum.  Cic.  Acad.  i.  4. 

Socrates  is  represented  in  the  Phmdo,  § 40,  p.  96.  as  saying  that  when 
ho  was  young,  he  had  a strong  bias  for  physical  philosophy,  out  that  he 
discovered  his  unfitness  for  it.  tya>  yap,  he  says,  vtoc  i>y  Bavpatnas  itt 
tiTfOvpTjaa  ravTtjs  rijs  tro<f}ias  rjv  ir/  KaXovat  ntpi  (ftvtrfttis  laropiav. — sac  ao 
ToOrotv  Tag  ff}dapdg  aKmruiv,  sac  to  7r<pc  top  ovpapop  Tf  Kai  TTjp-^jjp  irdBt],  TfXfVTOiP 
QVTas  fpavT^  tdo^a  npvs  raimjp  t^p  (TKt'yfup  d<j>vt)g  fipat,  tir  ovdtp  j^pijpa. 


Digitized  by  Googlc 


SECT.  13.] 


TO  DEMOCRITUS. 


Ill 


logian.f“)  Near  the  beginning  of  the  Platonic  Apology, 
Socrates  complains  that  he  has  two  sets  of  accusers  to  deal 
with,  the  old  and  the  new  ; and  he  implies  that  the  old  accusers, 
whose  calumnies  have  taken  root  in  the  minds  of  his  judges, 
are  the  more  difBeult  for  him  to  meet.  The  old  accusers  were, 
as  he  says,  the  poet  of  the  Clouds  (whose  comedy  had  been  acted 
twenty-three  years  previously),  and  various  unnamed  persons, 
who  did  not  come  forward  on  the  public  theatre,  but  whispered 
tlieir  calumnies  against  him  in  private. 

Aristophanes,  in  the  Clouds,  instead  of  painting  a portrait  of 
Socrates  from  nature,  reproduced  an  ideal  picture  of  the  Ionic 
physical  philosopher,  added  some  features  of  the  modern  sophist 
and  rhetorician,  who  taught  for  money,  and  called  the  com- 
pound Socrates.  The  pupils  in  the  school  of  Socrates  are  re- 
presented as  studying  astronomy,  and  as  poring  over  geometrical 
diagrams  inscribed  upon  the  floor.  Socrates  himself  is  sus- 
pended in  a basket;  withdrawing  his  mind  from  the  earth,  and 
intent  upon  celestial  phenomena ; engaged  in  contemplating  on 
tlie  suii,  and  in  investigating  the  motion  of  the  moon ; (^)  he  is 
even  called  another  Thales.  lie  is,  moreover,  represented 
as  denying  the  e.xistence  of  the  recognised  gods,  and  as  substi- 
tuting for  them  the  clouds,  the  unsubstantial  denizens  of  the 
airy  region  in  which  the  thoughts  of  Socrates  are  conceived  to 
e.\patiate.(^ 


(303)  In  the  Apology  of  Plato,  Socrates  describes  the  young  mon-who 
fre(|ueiited  his  company,  and  who  belonged  to  the  first  fatnilics  in  Athens, 
as  imitating  his  style  of  interrogation,  and  as  convicting  their  fellow- 
citizens  of  ignorance  and  presumption.  He  then  proceeds  thus : 
ovtf  01  airrotv  t^tTa^u^voi  tfioi  d/yyiforra*,  ou;|j  avroit,  Kai  Xeyovcriy  6>v 
SiiUcparjje  Wv  ftrrt  fuapuTOTos  Koi  Toiis  vtovs.  Kai  (TTfiddv  viv  avroiis 

€piaTa  OTt  jrotiov  Kai  3ri  diddoicaiv,  cifoutrt  pip  oiibip  flnttp  dXX  aypoownv,  iva  Hi 
pfj  duKo3(TtP  diropftPt  rd  Kara  ndpTtop  to)p  <fit\n<rn(povPT(op  TTpoj^upa  Tairra  \«yov- 
aiPf  OTt  TO  ptTttopa  zal  rd  imd  y^v,  sal  Biovs  pq  popt^ttp  sal  rdr  ^rr«  \6yop 
Kpfirra  woKiv,  c.  10. 

{204)  .Nub.  171,  177,  191.  201,  202,  225,  227. 

(203)  tI  Hijr*  fKfipop  TOP  GaX^v  Bavpd^oprPf  N ub.  180.  The  astronomer 
Meton  is,  in  like  manner,  called  a Thales  in  the  Birds,  v.  1009. 

{206)  Nub.  247,  264-6,  365.  Socrates  is  described  as  occupied  with  rd 
ptriaipa  npaypara,  v.  228.  The  clouds  appear  rw  <f>popTtirr;i  pfTtupoi,  V.  266. 
Ill  V.  36t),  he  is  included  among  the  pcT(o>po<ro<l>itrrai.  According  to  Xen. 
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Mcletus  and  Anytus  took  advantage  of  the  prejudice  created 
by  tliis  witty  caricature,  and  inserted  in  the  bill  of  indictment 
against  Socrates,  an  allegation  that  ‘ he  had  transgressed  the 
bounds  of  legitimate  knowledge,  in  investigating  things  under 
the  earth  and  things  in  heaven.’ In  refuting  this  charge, 
Socrates  c.xpressly  refers  to  the  words  of  Aristophanes,  and  treats 
the  poet’s  representation  as  a ridiculous  fiction  j {^)  he  says  that 
he  does  not  wish  to  speak  of  astronomy  with  disrespect,  but  he 
affirms  confidently  that  he  never  occupied  himself  with  this 
class  of  subjects,  and  he  appeals  to  his  ■ many  hearers  to  say 
whether  they  ever  heard  him  discourse  upon  them.  If  Anaxa- 
goras had  been  of  sufficient  importance  for  Cratinus  to  ridicule 
him  on  the  stage,  the  picture  which  Aristophanes  drew  of 
Socrates  would  have  suited  the  philosopher  who  was  accused 
of  impiety  for  having  taught  that  the  sun  was  a mass  of 
heated  stone.  But  for  the  thinker  who  first  diverted  philo- 
sophy from  the  stars  to  the  affairs  and  homes  of  men,  the  accu- 
sation was  not  only  not  true,  but  was  the  very  reverse  of  the 
truth.  It  represented  him  as  teaching  what  he  deliberately 
avoided,  for  the  sake  of  investigating  and  teaching  other 
subjects. 

The  real  opinions  of  Socrates  upon  the  study  of  geometry 
and  astronomy  are  set  out  at  length  by  Xenophon.  Socrates 
disapproved  of  abstruse  geometrical  problems ; and  considered 
geometry  as  useful  only  so  far  as  it  could  be  serviceable  for 


Mem.  i.  1,  1,  the  indictment  distinctly  charged  Socrates  with  not  recog- 
nising the  gods  recognised  by  the  State,  and  with  introducing  new  deities. 

The  idea  of  cloud-worship  is  the  same  as  that  of  the  saying  reported  by 
Madame  dc  Stael,  that  the  French  bad  the  empire  of  the  land,  the  Fnglisn 
of  the  sea,  and  the  Germans  of  the  air. 

(207)  The  accuaation  against  Socrates  stands  thus  in  Plat.  Apol.  3, 

SoiKpdryr  dHufi  sal  irtpitpya^trat  ra  Tf  (mo  yijs  sal  ra  (Travpavia,  sal  tov 

tjTTta  \6yov  Kpftrra  iroiav,  sal  aXXovs  ravra  iiidffKuy. 

(208)  roiavra  yap  iupart  sal  avTo'i  tv  tj/  * ApnTTo<pdvovs  Kb)pa>Sta,  Swspdn; 
rtea  esfi  n€pi(f)fpdpfvdy,  ^o-soerd  tc  dtpofiaritv,  sal  dXXrjv  iroXX^y  tpXvapiuv 
<p\vapovvra'  S>y  tyd}  ovAtu  o5rf  pc'ya  oerc  apixpdy  irepi  fVatcii,  ib.  3.  The 
allusion  is  to  Nub.  225,  nhere  Socrates,  on  being  asked  by  Strepsiadca 
what  he  is  doing,  answers  : depojSaru  sal  irtpit^povut  rds  iJXiuv, 
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purposes  of  land-measuriug.(*®®)  With  regard  to  astrbnomy,  he 
considered  a knowledge  of  it  desirable  to  the  extent  of  deter- 
mining the  day  of  the  year  or  month,  and  the  hour  of  the  night, 
for  journeys  by  land  or  sea,  and  for  military  watches.  He  held 
that  the  marks  of  time  for  this  purpose  could  easily  be  learnt 
firom  night- watchers,  pilots,  and  others  whose  business  it 
was  to  know  them ; but  as  to  learning  the  courses  of  the  stars, 
which  move  in  different  orbits  firom  our  own,  to  be  occupied 
with  the  planets,  and  to  inquire  about  their  distances  firom  the 
earth,  and  their  orbits,  and  the  causes  of  their  motions,  he 
strongly  objected  to  such  a waste  of  valuable  time.  Not  oidy 
did  he  consider  such  studies  useless,  but  he  disapproved  of 
speculations  as  to  the  means  by  which  the  gods  regulated  the 
courses  of  the  celestial  bodies.  He  declared  that  a person  who 
should  attempt  such  explanations  would  violate  the  laws  of 
reason  not  less  than  Anaxagoras,  who  took  pride  in  resolving 
the  agency  of  the  gods  into  mechanical  causes,  f**')  He  dwelt 
on  the  contradictions  and  conflicting  opinions  of  the  physical 
philosophers,  and  maintained  that  the  questions  which  they 
attempted  to  resolve  were  beyond  the  powers  of  the  human  in- 
tellect, and  beyond  the  reach  of  human  action ; and,  in  fine,  he 
held  that  the  speculators  on  the  universe  and  on  the  laws  of  the 
heavenly  bodies  were  no  better  than  madmen.  (®'^) 

§ 14  But  although  Socrates  condemned  the  scientific  pur- 
suit of  astronomy,  and  to  a certain  extent  shared  the  prejudices 
to  which  he  fell  a martyr,  the  accurate  observation  of  the  move- 
ments of  the  heavenly  bodies  made  progress  during  his  lifetime. 
Meton,  an  Athenian  citizen,  conversant  with  practical  astro- 
nomy, introduced  a reform  of  the  calendar  in  432  b.c.,  which 
implies  an  accurate  determination  of  the  sun’s  annual  course. 


(JO9)  Xen.  Mem.  iv.  7,  3,  ri  ii  riK  iw(yvira¥  iurypauftaraw 

ytuixtTpitur  fxav6dviiv  antioKipa^fv. 

(210)  yvKTOTrjpat,  Xen.  Mem.  iv.  7,  4. 

(21 1)  Xen.  Mem.  iv.  7,  2-7.  Compare  Groto,  Hist,  of  Gr.  vol.  viii. 
p.  671-6. 

(212)  Xen.  Mem.  i.  1, 11-16. 
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Meton  appears  to  have  had  no  connexion  with  Anaxagoras  and . 
with  the  speculative  astronomy  of  the  Ionic  School : he  is  stated, 
by  Theophrastus,  to  have  derived  assistance  from  an  observer 
named  Phaeinus,  who  determined  the  time  of  the  solstices  from 
observations  made  on  Mount  Lycabettus : (***)  he  is  ridiculed 
by  Aristophanes  in  the  Birds — which  was  acted  in  415  b.c. — as 
a geometer,  who  measures  the  air  and  offers  to  lay  out  the 
streets  of  the  new  city  upon  mathematical  principles.  (*’'‘)  He 
is  reported  to  have  entertained  gloomy  forebodings  respecting 
the  fate  of  the  expedition  against  Syracuse  before  it  sailed  in 
415  B.c.(®'®)  His  lifetime  was  probably  nearly  coincident  with 
that  of  Thucydides. 

§ 15  The  common  year  of  the  Greeks  consisted  originally 
of  360  days.  The  reformed  year  of  Solon  consisted  of  354  days. 
In  either  of  these  years,  the  deviation  from  the  sun  was  so 
great,  that  the  calendar  would  soon  cease  to  be  a guide  to  the 
seasons.  The  necessity  of  intercalation,  in  order  to  make  the 
year  agree  with  the  periodical  circuits  of  the  sun,  and  thus  to 
keep  the  calendar  in  harmony  with  the  seasons,  must  therefore 
soon  have  become  manifest. 

The  earliest  intercalation  appears  to  have  been  that  eaUed 
by  the  Greeks  (who,  in  general,  counted  both  extremities  in- 
clusively) the  trieleric ; it  consisted  in  the  insertion  of  an  addi- 


(313)  De  Sign.  Fluv.  3.  Theophrastus  says  that  Phaeinus  was  a resi- 

dent alien  ; ana  Meton  a native  Athenian.  The  proper  name  «ocu^ 
occurs  in  Schol.  Aristoph.  £q.  963,  and  in  Thuc.  iv.  133. 

(314)  At.  992-1019.  Ideler  remarks  that  Aristophanes,  who  treats 
Meton  as  a charlatan  and  an  impostor,  probably  knew  as  much  about  him 
as  he  knew  about  Socrates,  vol.  i.  p.  323. 

(315)  Pint.  Alcib.  17  ; Kie.  13;  .£lian,  Y.  H.  xiii.  11. 

Meton  is  mentioned  in  a verse  of  Phrynichus  the  comic  poet,  Mein. 
Fragm.  Com.  Gr.  vol.  ii.  p.  589.  Phrynichus  was  a poet  of  the  old  comedy, 
and  exhibited  at  least  as  early  as  429  b.c.  (Clinton  ad  ann.  Mein.  vol.  i. 
p.  1‘16.)  An  extant  fr^ment  refers  to  the  Hermocopida;,  Mein.  vol.  i. 
p.  156,  vol.  ii.  p.  602.  iHolemy,  Magn.  Synt.  iii.  2,  vol.  i.  p.  162.  Halma 
speaks  of  a summer  solstice  observed  by  Meton  and  Euctemon,  on  the 
21st  of  Phamenoth.  in  the  Archonship  of  Apseudes  (433  b c.).  See  Schol. 
Av.  997 ; Ideler,  Berl.  T.  1814,  p.  239;  Miiller,  Gott.  Anz.  1822,  p.  459; 
Philochor.  fr.  99,  ed.  Muller. 
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tional  month  in  every  alternate  year.(®'*)  Two  solar  years  con- 
tain 730^  days;  but  the  addition  of  a month  of  30  days  to  two 
years  of  360  days  would  produce  750  days ; and  the  addition  of 
a similar  month  to  two  years  of  354  days  would  produce  738 
days.  In  the  former  case,  the  excess  would  be  19^  days ; in 
the  latter,  it  would  he  7^  days.  In  neither  case  would  the 
remedy  be  effectual ; for  the  year  of  360  days  the  intercalation 
would  increase,  not  diminish,  the  error.  Both  Geminus  and 
Censorinus  attest  the  intercalation  of  one  month  in  alternate 
years ; but  they  do  not  mention  the  length  of  the  intercalary 
month.  Herodotus  speaks  of  the  intercalation  of  a month  in 
every  second  year,  on  account  of  the  seasons,  as  the  common 
practice  in  Greece  at  his  time;(*'^)  and  in  the  colloquy  of 
Crccsus  and  Solon,  he  introduces  a computation  of  the  number 
of  days  contained  in  7 0 years,  in  which  he  assumes  the  year  as 
consisting  of  360  days,  with  an  intercalary  month  of  SO  days  in 
each  alternate  year.(^^^  It  is  inconceivable  that  an  intercala- 
tion which  increased  the  error  which  it  was  intended  to  re- 
medy could  have  been  in  general  use  ;(-’*)  hut  the  text  of  Hero- 
dotus appears  to  he  sound ; his  calculation  is  consistent  with 
itself;  and  we  must  attribute  the  absurd  result  to  his  ignorance 
of  astronomy.  The  probability  is,  that  when  the  intercalation 
was  made  in  alternate  years,  an  anomalous  month,  of  less  than 
80  days,  was  inserted.  Thus  the  Roman  month,  Mercedonius, 
which  Numa  is  said  to  have  intercalated  every  other  year,  con- 
sisted of  Z'2  days ; and  as  his  year  contained  355  days,  there 


(316)  Ceasorin.  c.  19;  Geminus,  c.  6.  Compare  Ideler,  vol.  i.  p.  269, 
272. 

(317)  Herod,  ii.  4,  '£XXi7i>ci  6ia  rptrov  frcoc  <p;3)SX>/ioi>  (m^i/SdXXova-t  ruv 

(318)  i.  32.  He  reckons  70  years  as  containing  25,200  days,  and  35 
intercalary  months  as  containing  1050  days.  He  states  the  snm  correctly 
at  26,250  days.  This  pass^e,  luce  that  concerning  the  census  of  Servius 
in  the  Kepunlic  of  Cicero,  is  a remarkable  proof  of  the  disposition  to  find 
difficulties  where  none  exist.  Larcher  says  that  it  is  one  of  the  most 
difficult  in  Herodotus,  and  that  the  text  is  certainly  corrupt.  He  himself 
gives  a translation  founded  upon  a conjectural  alteration  of  the  text. 

(319)  See  Ideler,  ib.  p.  273. 
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was  an  error  of  only  days  in  a biennial  period. (**®)  It  ap- 
pears that  the  Roman  year  was  administered  according  to  this 
system  of  intercalation  before  the  Julian  reform.  Great  laxity 
doubtless  prevailed  in  the  Greek  calendars  at  the  time  of  Hero- 
dotus : there  was  no  recognised  scientific  authority  on  astrono- 
mical questions : and  the  priests  or  public  officers  who  regulated 
the  calendar  doubtless  intercalated  months  of  unequal  length  at 
their  discretion,  according  to  the  state  of  the  seasons.  (**’)  We 
learn  from  Polybius  that  Timaeus  compared  the  calendars  of 
different  Greek  States,  and  thereby  detected  discrepancies  of 
time,  sometimes  amounting  to  three  months,  or  a quarter  of  a 
ycar.(***) 

The  next  intercalary  cycle  was  the  octaeteris,(”*)  or  octen- 
nial period.  It  was  founded  on  a different  basis  from  the 
trieteric  or  biennial  intercalation,  and  assumed  a knowledge  of 
the  true  length  of  the  solar  year,  within  a trifiing  error. 

When  we,  with  many  modem  writers,  attribute  a Innar 
year  to  the  Greeks,  we  must  hear  in  mind  that  a year  is  neither 
measured  by  the  moon,  nor  consists  naturally  of  twelve  luna- 
tions ; and  that  this  number  of  lunations  is  taken  only  be- 
cause it  approaches  nearest  to  the  solar  year  of  865^-  days.  A 
year  necessarily  depends  upon  the  sun ; but  the  ancients,  in- 
stead of  determining  it  exclusively  by  the  sun  (as  is  done  by 


(s2o)  Above,  p.  38. 

(321)  On  the  arbitraiy  manner  in  which  the  Greek  States  tamrared 
with  the  calendar  at  the  time  of  the  Peloponnesian  War,  see  Grote,  Hist, 
of  Gr.  vol.  vii.  p.  90,  whose  explanation  of  the  difficult  passage  of  Thucydides 
seems  to  me  correct. 

(222)  Polyh.  xii.  11. 

(223)  It  will  be  observed  that  the  terms  tetraetoris  and  octaeteris,  for 
a quadrennial  and  an  octennial  period,  areJbrmed  upon  a different  prin- 
ci^e  of  counting  from  the  term  tneteris  for  a biennial  period. 

The  6cracrf}ptc  was  also  called  iwaenipic.  and  the  rtTpatrrjpic  irivTaerrjpicr 
Censorin.  18.  Compare  Idcler,  vol.  i.  p.  287. 

Aristoph.  Plut.  683,  says  that  the  Olympic  Games  were  celebrated 

6|'  tTOVt  ntpITTOV. 

Concerning  the  Greek  method  of  counting  from  one  terminus  to  another, 
see  Dodwell,  de  Cyclis,  p.  50. 

As  to  the  true  nature  of  a lunar  year,  see  Dodwell,  de  Cyclis,  p.  163. 
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the  modems)  j made  a sort  of  compromise  between  the  sun  and 
the  moon,  and  regulated  its  length  by  fixing  the  civil  or  calen- 
dar months  according  to  the  course  of  the  moon,  and  eking  out 
the  aggregate  of  mouths  thus  measured  by  intercalary  days. 
The  essence  of  the  system  was,  that  the  year  should  be 
formed  of  that  integer  number  of  lunar  months  which  approxi- 
mates most  closely  to  the  solar  year ; and  that  the  year  thus 
determined  should  be  brought  into  agreement  with  the  solar 
year  by  intercalation. 

Starting,  then,  from,  the  datum  that  the  year  is  made  up  of 
lunar  periods,  and  therefore  consists  of  alternate  full  and  hollow 
months,  of  twenty-nine  and  thirty  days,  forming  in  the  aggre- 
gate 351  days,  we  have  for  each  year  a deficiency  of  llj  days 
under  the  tme  solar  time.  A fractional  period  being  incon- 
venient for  intercalation,  it  would  naturally  occur  to  multiply 
this  quantity  by  four,  and  therefore  to  form  a quadrieunial 
cycle.  Censorinus,  indeed,  mentions  that  the  Greeks  used  a 
tetraeteric  intercalation ; but  although  a quadriennial  cycle  is 
ascribed  to  Eudoxus,  and  is  mentioned  in  Stobaeus,(^^°)  yet 
there  is  no  historical  trace  of  its  actual  use  in  any  Greek 
calendar. 

Although  forty- five  is  an  integer  number,  this  number  of 
days  would  form  only  a month  and  a half  of  the  ordinary  lunar 
length ; and  as  it  would  be  desired  on  grounds  not  only  of 
convenience,  but  also  of  religion,  to  intercalate  entire  months, 
this  number  was  doubled  by  adopting  an  octennial  instead  of 
a quadriennial  period.  The  multiplication  of  11 J days  by  eight 
gave  ninety  days,  or  three  months ; and  hence,  if  in  a period 
of  eight  years  a month  of  thirty  days  was  intercalated  in  the 


(324)  Compare  the  remarks  of  Laplace,  Systiime  da  Monde,  tom.  ii. 
p.  316. 

(325)  Plin.  N.  H.  ii  48. 

(326)  Four  great  years,  of  4,  8, 19,  and  60  years  respectively,  are 
mentioned  by  Stob.  Eel.  Phys.  i.  8.  The  period  of  4 years  is  omitted,  and 
the  period  of  60  years  is  stated  at  59,  in  the  corresponding  passages  of  Plat. 
Plac.  ii.  32 ; Oalen,  c.  16 ; Euseb.  Ptsp.  Er.  xv.  64. 
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third,  fifth,  and  eiglith  years,  (^)  a year  of  351  days  would  be 
brought  into  close  accordance  with  the  snn.(®^) 

If  this  simple  and  well-attested  explanation  be  correct,  if 
follows  that  the  octaeteric  period  implies  a knowledge  that  the 
solar  year  consists  of  365 J days.  It  would  be  irtiportant  to 
determine  the  time  of  its  introduction  ; since  it  would  indicate 
the  epoch  at  which  the  true  length  of  the  solar  year  was  known 
in  Greece.  But  this  point  cannot  be  ascertained  with  cer- 
tainty. Its  introduction  is  attributed  to  Eudoxus ; but  it 
seems  unquestionably  to  be  of  an  earlier  date.  Censorinus 
ascribes  it  to  Cleostratus  of  Tenedos,  who  may  be  referred  upon 
conjecture  to  the  first  half  of  the  fifth  century  b.c.  It  appears, 
both  from  internal  evidence  and  from  the  testimony  of  the 
ancients,  to  be  earlier  than  the  cycle  of  Meton.  f®*) 

It  can  scarcely  be  doubted  that  the  Greek  astronomers, 
ftx)m  Thales  downwards,  had  determined  the  times  of  the 
equinoxes  and  solstices ; and  if  this  had  been  done  with  accu- 
racy, it  must  have  been  known  that  the  tropical  year  consists 


(337)  This  is  the  statement  of  Geminus.  Solinus,  i.  42,  states  tliat  the 
three  months  were  added  at  the  end  of  the  eighth  year.  This  seems  an 
inconvenient  arrangement;  the  practice  probably  varied.  Macrobius 
merely  ss^s  that  the  Greeks  intercalated  at  the  end  of  the  year,  and  not, 
like  tue  Itomans,  in  the  middle  of  a month. 

(338)  This  explanation  of  the  origin  of  the  octaeteric  intercalary  cycle  is 
given  by  Macrob.  Sat.  i.  13. 

Solinus  starts  from  the  false  assumption  that  the  established  Greek 
year  consisted  of  3651  days,  and  he  supposes  that  the  intercalation  was 
effected  by  deducting  111  from  this  year,  and  so  producing  a year  of 
354  days,  instead  of  adding  them  to  an  existing  year  of  354  days.  Allow- 
ing for  this  difference,  his  explanation  of  the  method  is  identical  with  that 
of  Macrobius ; ‘ Grseci  singulis  annis  undecim  dies  et  quadrantem  detra- 
hebant,  eosque  octies  multiplicatos  iu  annum  nonum  reservabant,  ut  con- 
tractus nonagenarius  numerus  in  tres  menses  per  tricenos  dies  scinderetur : 
qui  anno  nono  restituti  efBciebant  dies  quadringentos  quadraginta  quatuor, 
quos  embolimot  vel  hyperhalU»it<u  nominabant,'  i.  42.  (354  -f-  90  = 444.) 

(339)  See  Ideler,  vol.  i.  p.  287,  304-5.  Theophrast.  de  Sign.  Pluv.  3, 
says  that  Cleostratus  determined  the  solstices  from  observations  on  Mount 
Ida.  If  he  really  determined  the  solstices,  he  must  have  known  the 
true  length  of  the  tropical  year ; and  if  he  knew  the  true  length  of  the 
tropical  year,  he  could  easily  hare  formed  the  octaeteric  period.  Ideler, 
ib.  p.  605,  aecepts  the  statement  that  the  octaeteric  period  was  introduced 
by  Cleostratus ; but  be  thinks  that  the  agreement  of  99  lunations  w ith  8 
tropical  years  was  known  at  an  earlier  period. 
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of  365  i days.  The  theory  of  the  solstices  had,  as  we  have 
already  seen,  attracted  much  attention ; and  various  explana- 
tions of  the  turns  of  the  sun  in  its  course  from  the  north  and 
from  the  south,  had  been  propounded. (*“®)  We  may  naturally 
suppose  that,  where  the  theory  had  attracted  so  much  atten- 
tion, continuous  observations  would  have  been  made  for  fixing 
the  precise  intervals  between  the  great  periodical  phenomena  in 
the  annual  course  of  the  sun. 

Idcler  thinks  that  the  octaeteris  was  the  original  intercalary 
cycle,  and  that  the  biennial  and  quadriennial  cycles  were  sub- 
multiples  of  it,  formed  by  subsequent  calculation. 

But  the  octaeteris  implies  a knowledge  of  the  true  length 
of  the  tropical  year ; and  if  it  was  once  introduced,  we  cannot 
suppose  that  recourse  would  afterwards  be  had  to  the  imperfect 
biennial  intercalation.  Now  it  is  certain  from  Herodotus  that 
the  biennial  intercalation  was  common  in  Greece  in  his  time. 
It  seems,  therefore,  that  Geminus  and  Censorinus  are  right  in 
representing  the  octaeteric  as  an  improvement  on  the  trieteric 
system,  and  as  of  subsequent  introduction. 

An  attempt  to  trace  the  existence  of  the  octaeteric  cycle  to 
an  early  period,  long  anterior  to  the  time  of  Cleostratus,  has 
been  made  by  Prof.  Bocckh,  and  has  been  supported  by  Idcler 
and  Otfried  Muller.  (^)  But  the  evidence  adduced  in  proof 
of  this  hypothesis  is  inconclusive.  It  consists  of  certain  festival 
cycles,  the  duration  of  which  was  probably  determined  by 


(330)  According  to  Aristot.  Meteor,  ii.  2,  some  of  the  earlier  speculators 
accounted  for  the  solstices  by  saying  that  the  sun  yras  nourished  by  mois- 
ture, and  that  the  same  places  could  not  always  supply  nourishment  to 
the  sun. 

(231)  Chron.  vol.  ii.  p.  607. 

(232)  Geminus  mentions  two  other  intercalary  periods,  viz.  of  16  and 
160  years,  introduced  for  the  purpose  of  correcting  the  departure  from  the 
moon  in  the  octaeteric  period,  c.  6.  See  Ideler,  Chron.  voL  i.  p.  296 ; 
Dodwell,  de  Cycl.  p.  173. 

(233)  Biickh,  Berlin  Transactions,  1818-9,  p.  98 ; Mondcyclen  der  Hel- 
lenen  (Leipz.  1856),  p.  10;  Miiller,  Orchomenos,  p.  218-221;  Ideler, 
Chron.  ii.  p.  607  ; see  also  Hock,  Kreta,  vol.  i.  p.  247-265 ; H.  P.  Hermann, 
Gottesd.  Alt.  § 49,  n.  11 ; Dodwell,  de  Cyclis,  p.  213. 
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grounds  wholly  unconnected  with  intercalation.  The  principal 
argument  is  derived  from  the  ennaeteric  period  of  the  Boeotian 
festival  of  Daphnephoria,  and  the  account,  in  the  Chresto- 
mathia  of  Proclus,  (***)  of  a curious  usage  at  that  festival'  allu- 
sive to  the  length  of  the  year.  An  olive-stick  was  crowned 
with  laurel  branches  and  flowers,  at  the  top  was  fastened  a 
brazen  ball,  to  which  smaller  balls  were  attached;  at  the 
middle  a ball,  less  in  size  than  that  at  the  top,  was  fixed,  and 
purple  fillets,  365  in  number,  were  appended  to  it.  The  large 
ball  denoted  the  sun,  the  ball  next  in  size  represented  the 
moon,  and  the  small  balls  signified  the  stars.  The  365  fillets 
expressed  the  sun’s  annual  course.  The  same  octennial  period 
is  mentioned  by  Plutarch  in  connexion  with  religious  cere- 
monies belonging  to  the  temple  of  Delphi.  The  statement  of 
Apollodorus,  (*®*)  that  Hercules  completed  his  twelve  labours  in 
eight  years  and  one  month,  has  likewise  been  pressed  into  the 
service  of  the  same  argument.  There  is,  however,  no  proof  that 
the  ancient  festival  cycles  were  intercalary  periods,  founded 
upon  a knowledge  of  the  true  length  of  the  solar  year ; or  that 
the  symbolical  rite  described  by  Proclus,  in  the  fifth  century, 
is  of  high  antiquity. 

The  octaetcric  cycle  would,  if  the  intercalations  were  pro- 
perly made,  have  produced  a calendar  sufficiently  accurate  for 
all  practical  purposes.  (“")  It  produced  perfect  accuracy  upon 
the  assumption  that  the  tropical  year  is  365}  days.  The  diflfe- 
rence  between  six  hours  and  5h.  48m.  48s.  (namely,  11m.  12s.) 
is  the  measure  of  its  annual  inaccuracy.  But  the  coincidence 
of  ninety -nine  lunations  with  the  octennial  cycle  is  less  close. 
There  is  a deficiency  of  nearly  1 } days ; which  in  a century 
would  cause  a deviation  of  more  than  eighteen  days  from  the 


(234)  Ap.  Phot.  Bibl.  cod.  239,  p.  321,  ed.  Bekker. 

(235)  De  Def.  Orac.  16,  21  j Quaest.  Gr.  12. 

(236)  ii.  6,  § 11. 

(237)  Geminua  remarks  that  the  octaeteris  coincides  with  the  snn  ; but 
that  the  assumption  of  29}  days  for  the  lunar  month  makes  it  of  a day 
too  short.  See  Ideler,  vol.  i.  p.  295. 
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moon.  The  cycle  of  Melon  was  intended  to  cure  this  defect : 
but  while  it  brought  the  months  into  closer  coincidence  with 
the  moon,  it  made  the  year  agree  less  exactly  with  the  sun. 
His  cycle  consisted  of  6940  days,  divided  into  nineteen  years 
and^  235  lunar  months.  (***)  With  regard  to  the  moon,  the 
error  is  only  hours  in  the  nineteen  years;  but  as  this 
cycle  assumes  the  solar  year  to  consist  of  365^s  days,  it  is 
nearly  nineteen  minutes  further  from  the  true  length  than  a 
year  of  365 J days.(***)  The  cycle  of  Meton  must  therefore 
have  been  introduced  with  reference  to  the  moon  rather  than 
to  the  sun ; and  it  was  no  improvement  upon  the  civil  calendar, 
as  regulated  by  the  octaeteric  cycle,  but  rather  the  reverse. 

The  introduction  of  this  cycle  does  not  appear  to  have  been 
dictated  by  a religious  motive.  It  was  not  intended  to  make 
the  sacred  festivals  harmonize  with  the  moon.  As  it  was  no 
improvement  of  the  civil  calendar,  it  must  have  originated  in 
purely  astronomical  considerations.  ' 

Tlie  Metonic  cycle  enjoyed  ’ great  celebrity  among  the 
ancient  astronomers ; and  it  is  stated  by  Diodorus  to  have 


(238)  Tbeophrast.  de  Sign.  Plnv.  3 ; Gemin.  c.  6 ; Censorin.  0.  18 ; 
Diod.  zii.  36 ; Schol.  Anit.  752  ; A)lian.  Y.  H.  x.  7.  The  cycle  of  nine- 
teen years  is  ascribed  by  Geminns  to  Euctemon,  Philip,  and  Callippus. 
The  name  of  Meton  appears  to  have  fallen  from  the  text. 

Compare  Ideler,  vol.  L p.  297-343 ; Whewell,  Hist,  of  Ind.  Sciences, 
vol.  i.  p.  128-132. 

Concerning  Philip,  see  Smith's  Diet,  in  Philip  Medmseus,  no.  16,  p.  259. 

Euctemon  was  the  assistant  of  Meton,  Ideler,  vol.  i.  p.  298. 

Euctemon,  Meto,  and  Philip,  are  mentioned  together  by  Yitruvios, 
ix.  6,  as  the  authors  of  astronomical  parapegmata: 

(330)  Geminus  remarks  that  Meton  makes  the  year  A of  a day  too 
long,  that  is  to  say,  J = fg  — ||  = Jj.  Compare  Ideler,  ib.  p.  299. 

Censorinus  states  that  Meton  fixed  the  year  at  365  days  and  of  a 
day,  0.  19. 

Ptolemy,  Aim.  iii.  2,  p.  164,  ed.  Halma,  states  that  the  year  of  Meton 
and  Euctemon  contains  365^  days  and  ^ part  of  a day. 

(340)  SoKfi  if  6 dyfip  ovTOc  f*  rjj  yrpoppqim  (oi  irpaypatpn  ravrjj  davpaorur 

Diod.  xii.  36. 

The  celebrity  of  this  cycle  is  alluded  to  by  the  astronomical  poet  of 
Greece 

ra  yip  avvatiirrai  ffirj 

infOKaiifKa  kvkXo  (fxmvm  ^cXi’oto. — Arat.  V.  752-3. 

The  Scholiast  on  this  passage  states  that  the  Metonic  cycle  was  derived 
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been  generally  nsed  in  Greece.  The  octaeteric  and  Metonic 
cycles  prove  that  the  scientific  astronomy  of  the  Greeks  had 
attained,  not  later  than  the  fifth  century  b.c.,  to  great  accuracy 
in  determining  the  respective  lengths  of  the  lunar  month  and 
of  the  solar  year. 

§ 16  After  the  lapse  of  a century,  the  Metonic  cycle  was 
reformed  hy  Callippu8.(**’)  As  Melon  had  assumed  the  solar 
year  to  consist  of  365^®,  days,  and  in  so  doing  had  made  the 
year  longer  by  7V  of  day  than  the  year  of  365  J days,  Callippus 
quadrupled  the  Metonic  period,  and  thus  produced  a cycle  of 
seventy-six  years.  From  this  cycle  he  deducted  one  day,  and 
thereby  redueed  his  solar  year  to  the  standard  of  the  more 
accurate  year  previously  adopted  in  the  octaeteric  cycle.  The 
same  period  of  27,759  days,  divided  into  040  lunations,  made 
the  lunation  more  exaet  than  in  the  Metonic  cycle.  The  Cal- 
lippic  cycle  agreed  therefore  more  closely  than  the  Metonic 
cycle  both  with  the  sun  and  the  moon,  and  hence  it  was  used 
by  scientific  astronomers. 

The  first  year  of  the  Callippic  period  was  330  b.c.(’*®) 
There  is  no  reason  to  suppose  that  it  was  ever  applied  to  the 
regulation  of  the  civil  calendars  of  Greece. 

■ § 17  Pythagoras  and  his  school  exercised  an  influence 
upon  astronomy,  as  well  by  their  speculations  upon  arithmetic 
and  geometry,  as  by  their  cosmological  hypotheses. 

Not  only  the  philosophical  teaching,  but  even  the  life  and 
date  of  Pythagoras  are  involved  in  doubt  and  obscurity.  The 


by  the  Greeks  from  the  E;;yptian8  and  Chaldieans.  Theophrastus  says  that 
Meton  obtained  bis  cycle  from  Phacinus. 

Dr.  Wbewell  conjectures  that  the  length  of  the  month  was  determined 
by  the  observation  of  eclipses  ; and  be  points  out  that  the  cycle  of  Meton 
is  so  exact,  that  it  is  still  used  in  calculating  the  new  moon  for  the  time  of 
Easter,  ib.  p.  129,  130. 

See  Ideler,  vol.  ii.  p.  197. 

(241)  Callippus  and  certain  of  his  astronomical  hypotheses  are  men- 
tioned by  Aristot.  Metaph.  xi.  8,  p.  1073,  Bekker.  On  this  passage,  see 
Simplicius  ad  Coel.  p.  500,  Brandis. 

(242)  Geminus,  c.  6 ; Censorin.  18 ; Ideler,  ib.  p.  344 ; Whewell,  ib. 
p.  130. 


Digitized  by  Googlc 


SECT.  17.] 


TO  DEMOCRITUS. 


123 


statements  concerning  his  lifetime  are  widely  discrepant;  the 
most  probable  supposition  is,  that  his  birth  was  not  earlier 
than  569,  and  his  death  not  later  than  470  B.c.(*^') 

Pythagoras  himself  was  exclusively  an  oral  teacher:  he 
made  no  written  record  of  his  philosophical  opinions.  He  is 
reported  to  have  visited  Phoenicia  and  Egypt,  and  to  have 
profited  by  the  instruction  of  the  Egyptian  priests  in  geometry 
and  astronomy ; he  is  even  stated  to  have  journeyed  as  far  as 
Babylon,  and  to  have  there  received  information  from  the 
Chaldteans.  Both  Phoenicia  and  Egypt  could  easily  be  reached 
from  his  native  island  of  Samos.  The  extent  of  his  travels,  and 
the  nature  of  his  communications  with  Oriental  priests  upon 
scientific  subjects,  must,  however,  remain  doubtful  ;(***)  for 
the  accounts  of  his  life  which  have  reached  us  are  derived  from 
sources  too  suspicious  to  fulfil  the  conditions  of  historical 
credibility.  (**®) 

The  earliest  of  the  followers  of  Pythagoras  who  committed 
his  opinions  to  writing  and  published  them  to  the  world  was 
Philolaus,  a contemporary  of  Socrates  and  Democritus.  (*^) 


(343)  Both,  Gesch.  der  Abendl.  Philoflophie,  ii.  1,  p.  288,  fixes  his  birth 
at  569,  and  his  death  at  470  a.c.  He  ronsiders  Xenophanes,  Anaximenes, 
and  Pythagoras  as  exact  contemporaries,  ib.  p.  174.  Brandis,  ib.  p.  422-4, 
does  not  attempt  to  fix  the  dates. 

He  was  mentioned  by  Xenophanes  and  Heraclitns. 

The  writer  of  the  art.  Pythagoras  in  Pauly,  places  his  birth  between 
680-568  B.c. 

Aristoxenus  states  that  Pythagoras,  being  forty  years  old,  seeing  the 
despotism  of  Polycrates  confirmed,  left  Samoa  ana  migrated  to  Italy, 
Porphyr.  vit.  Pytn.  c.  9.  A difl'orent  account  is  given  by  Iambi,  vit.  Pyth. 
11 : he  states  that  Pythagoras  escaped  from  the  despotism  of  Polycrates  in 
his  eighteenth  year,  and  went  to  Plicrecydes,  Anaximander,  and  Thales. 
The  reign  of  Polycrates  lasted  from  532  to  522  B.c.  See  Aristoxen.  fragm. 
4,  23,  h ragm.  Hist.  Gr.  vol.  ii. ; Inquiry  into  the  Cred.  of  Early  Bom. 
Hist.  vol.  i.  p.  431. 

Meiners,  Gesch.  der  Wissensehafteu  in  Griechenland  und  Bom.  vol.  i. 

L362,  368,  370,  places  the  birth  of  Pythagoras  at  01.  49. 2 (583  B.c.),  and 
I death  at  Ol.  68.3,  or  69.2  (506  or  603  B.c.). 

(344)  See  below,  ch.  v.  § 5.  The  eastern  travels  of  Pythagoras  are 
doubted  by  Meiners,  ib.  p.  376. 

(345)  See  Meiners,  ib.  vol.  i.  p.  179-185,  where  sound  criteria-are  laid 
down  lor  determining  the  truth  of  the  traditionary  accounts  of  Pythagoras. 

(346)  Plato,  Phffidon,  p.  61,  H. ; Diog.  Laert.  ix.  38 ; see  Boeckh,  Phi- 
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How  far  these  opinions  were  derived  &om  the  great  master 
himself,  and  how  far  they  were  peculiar  to  the  writer,  we  have 
no  means  of  judging  : but  they  may  be  considered  as  charac- 
teristic of  the  Pythagorean  School  in  the  latter  part  of  the  fifth 
century  b.c. 

A highly  important  astronomical  doctrine,  attributed  by 
Stobaeus  and  other  late  compilers  to  Philolaus,  agrees  with  that 
ascribed  by  Aristotle  to  the  Pythagoreans  generally,  Ac- 
cording to  this  doctrine,  the  earth  is  not  motionless  in  the 
centre  of  the  universe,  but  the  central  place  is  occupied  by  a 
mass  of  fire,  which  was  designated  by  the  mystical  appellation 
of  the  ‘ Hearth  of  the  Universe,’  'the  House,  or  Watch-tower, 
of  Jupiter,’  'the  Altar  of  Nature,’  ‘the  Mother  of  the  Gods.’ 
Round  this  centre  ten  bodies  moved  in  circular  orbits,  in  the 
following  order : — At  the  highest  extremity  the  heaven,  con- 
taining the  fixed  stars,  next  the  five  planets,  then  the  sun,  then 
the  moon,  then  the  earth,  and  after  the  earth  the  autichthon. 
The  region  of  the  fixed  stars  and  planets,  and  of  the  sun  and 
moon,  was  considered  as  orderly  and  the  subject  of  science ; the 


lolaos,  p.  6.  Philolaus  was  probably  bora  about  a century  after  Pytha- 
goras. 

(247)  See  Boeclh,  Philolaos,  No.  11.  The  doctrine  is  stated  in  Stob. 
Ed.  i.  22.  Compare  Aristot.  de  Cod.  ii.  13,  and  the  account  of  Simplicius 
founded  upon  the  Treatise  of  Aristotle  respecting  the  Pythagorean  tenets, 
Schol.  Aristot.  p.  504  b,  and  605  a,  Brandis.  This  last  important  testi- 
mony is  omitted  by  Boeckh.  See  Brandis,  Aristoteles,  vol.  i.  p.  85. 

Aristotle,  in  his  work  on  the  Pythagorean  philosophy,  reported  a secret 
dictum  of  the  sect,  that  there  were  three  sorts  of  rational  beings,  gods,  men, 
and  Pythagoras,  lamblich.  vit.  Pyth.  § 31. 

The  Pythagorean  scheme  is  likewise  described  by  Plutarch  in  his  Life 
ofNuma.  with  reference  to  the  supposed  tradition  which  made  Numaadis- 
ciple  of  Pythagoras  (c.  11).  It  is  there  stated  that  the  Pythagoreans  placed 
fire  in  the  centre  of  the  universe,  and  called  it  Vesta  and  the  Monad  : that 
they  did  not  suppose  the  earth  to  be  immoveable,  or  in  the  centre  of  the 
moveable  orbs,  but  revolving  in  a circle  round  the  central  fire ; and  that 
they  did  not  conceive  the  earth  as  first  in  dignity  among  the  celestial 
bodies. 

Diog.  Laert.  viii.  85,  states  that  Philolaus  was  the  first  to  teach  that  the 
earth  moves  in  a circle ; but  that  others  ascribed  the  doctrine  to  Hicetas. 
We  shall  see  lower  down  that  the  doctrine  of  Hicetas  was  properly  helio- 
centric, which  was  not  the  case  with  that  of  Philolaus,  although  the  latter 
supposed  the  earth  to  move  in  an  orbit. 
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sublunary  and  earthy  region  was  regarded  as  disturbed,  and 
the  subject  of  a different  intellectual  faculty.  (***) 

The  remarkable  part  of  this  system  is,  that  it  conceived  the 
earth  as  moving  in  an  orbit  through  space.  But  the  entire 
system  was  formed  by  an  unscientifie  method.  The  inventor  of 
it  proceeded  from  certain  arbitrary  principles,  and  reasoned  de- 
ductively from  those  principles,  until  he  had  constructed  a 
scheme  of  the  universe.  It  was  assumed  that  fire  is  more 
worthy  than  earth ; that  the  more  worthy  place  must  be  given 
to  the  more  worthy ; and  that  the  extremity  is  more  worthy 
than  the  intermediate  parts ; hence  it  was  inferred  that  as  the 
centre  is  an  extremity,  the  place  of  fire  is  at  the  centre  of  the 
universe,  and  that  the  earth,  together  with  the  heavenly  bodies, 
move  round  the  fiery  centre. But  this  was  no  heliocentric 
system : the  sun  moved,  like  the  earth,  in  a circle  roimd  the 
central  fire ; and  it  caused  day  and  night,  and  the  changes  of 
the  seasons,  but  in  what  manner  it  is  not  easy  to  divine.  The 
orbit  of  the  earth  was  supposed  to  be  oblique  to  that  of  the 
sun : (“')  and  by  this  hypothesis  an  explanation  was  apparently 
found  for  the  phenomena  of  the  year.  It  was  assumed  that  the 
inhabited  side  of  the  earth  was  always  turned  to  the  sun,  and 
the  uninhabited  side  to  the  central  fire : so  that  the  central  fire 
was  never  visible  from  the  earth. 

It  is  difficult  to  understand  how  the  diurnal  movement  of 


(348)  See  Boeckh,  ib.  p.  95.  167,  and  Anon,  de  vit.  Pyth.  § 10,  n)p 

ra(tv  lu'xpt  at^Tinjs  <r<iff(rd<u,  ra  8»  in-6  a-t\rivt)v  oixm  ifuiat, 

(340)  The  method  is  thus  described  by  Aristotle  : — ov  np6s  rh 
rove  Mymit  *al  rat  olriar  (rfTmnrrft,  oXX5  irpof  rivas  Xrfyovr  icai  AS^ar  ovrir  ri 
(fmivofttva  TrpocfXxovrcc  ical  ntiptmtvoi  nvyKoafuiv.  De  Cool.  ii.  13,  2.  The 
unscientific  character  of  the  Pythagorean  astronomy  is  pointed  out  by 
Meiners,  ib.  p.  655. 

(350)  Aristot.  ib.  The  Pythagoreans  likewise  held  that  the  circular 
motion  is  the  most  perfect  motion,  see  Aristot.  Probl.  xri.  10. 

(351)  Boeckh,  ib.  p.  116. 

(353)  See  Martin,  Etudes  sur  le  Tim5e  de  Platon,  tom.  ii.  p.  97.  It  is 
expressly  stated  that  the  antichthon  could  not  be  seen  from  the  earth 
(Boeckh,  p.  115),  and  the  antichthon  was  between  the  earth  and  the  cen- 
tral fire. 
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the  sun,  and  the  nocturnal  movement  of  the  stars,  were  recon- 
ciled with  the  system  of  a synchronous  revolution  of  the  stars, 
sun,  and  earth,  in  concentric  circles ; hut  the  apparent  motion 
of  the  stars  by  night  was  as  easily  expliuned  upon  this  hypothesis 
as  the  apparent  motion  of  the  sun  by  day : and  it  would  be 
hazardous  in  the  extreme  to  infer  that  this  Pythagorean  system 
implies  a knowledge  of  the  precession  of  the  equinoxes.  (*“)  The 
precession  is  a minute  annual  inequality,  which  was  disco- 
vered by  Hipparchus ; the  Pythagoreans  were  not  close  scientific 
observers  of  celestial  phenomena,  and  were  not  likely  to  have 
made  this  di^very  for  themselves ; it  is  a purely  gratuitous 
assumption  that  the  Egyptians  may  have  been  the  discoverers, 
and  that  they  may  have  communicated  their,  discovery  to 
Pythagoras.  (*“) 

It  is  further  stated  that  Philolaus  supposed  the  existence  of 
two  suns,  one  of  which,  formed  of  glass  or  crystal,  reflected 
light  and  heat  from  the  original  sun,  and  afterwards  communi- 
cated them  to  the  earth.  (’“)  If  this  part  of  the  PhUolaic  system 
is  correctly  represented,  we  must  suppose  that  the  source  from 
which  the  crystalline  sun  derives  its  light  and  heat  is  the  central 
fire  round  which  the  ten  bodies  revolve. 

The  nature  and  functions  of  the  antichthon,  in  this  scheme 
of  the  universe,  are  not  clearly  determined.  It  is  a distinct 
body  from  the  earth,  and  nearer  than  it  to  the  central  fire ; it 
is  moreover  imisible  to  the  inhabitants  of  the  earth.  Practi- 
cally, it  seems  equivalent  to  the  hemisphere  opposite  to  that 


(J53)  CEttineer,  art.  Planetse,  in  Pauly’s  Real  Encyclopadie,  vol.  v. 
p.  1607,  ahows  that  this  system  fails  to  explain  the  phenomena  of  night 
and  day. 

(254)  This  conjecture  was  advanced  by  Boeckh,  Fhilolaos,  p.  118,  and 
was  aoc^ted  by  Martin,  ib.  p.  98.  It  is,  however,  rejected  by  Ideler, 
Astron.  Beob.  der  Alten.  p.  89,  and  by  ffittingcr,  ib.  p.  16C9,  and  has  been 
abandoned  by  Boeckh  himself,  Manetho,  p.  64 ; Koamisches  System  des 
Platon,  p.  93. 

(255)  See  Boeckh,  ib.  no.  14.  In  the  passages  which  contain  the  state- 
ment of  this  doctrine,  the  original  sun  is  said  to  be  in  the  heaven  or  the 
Eether.  But  unless  we  suppose  it  to  be  the  central  fire,  this  doctrine  is  not 
consistent  with  the  Pythagorean  or  Philolaic  system  of  the  world. 
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known  to  the  ancients.  Aristotle  ascribes  to  the  hypothesis  of 
the  antichthouj  an  origin  similar  to  that  which  he  assigns  to 
the  hypothesis  of  the  central  fire.  He  says  that  the  Pythago* 
reans  framed  their  plan  of  the  universe  so  as  to  make  it  har- 
monize with  their  principles  respecting  the  properties  and 
virtues  of  numbers ; that  the  number  ten  was  held  to  be  a per- 
fect number,  and  to  comprehend  the  entire  notion  of  numbers ; 
and  that,  as  the  apparent  celestial  bodies  (namely,  the  sphere  of 
the  fixed  stars,  the  five  planets,  the  sun,  the  moon,  and  the 
earth)  were  only  nine,  they  imagined  the  antichthon,  and  added 
it  to  the  rest,  in  order  to  make  the  full  decad.(*®*) 

It  was  stated  by  Aristotle  and  Philip  of  Opus,  that,  according 
to  the  doctrine  of  eertain  of  the  Pythagoreans,  an  eclipse  of  the 
moon  might  be  caused  by  the  interposition  either  of  the  earth 
or  of  the  antichthon.  This  harmonizes  with  the  Philolaic 
scheme  of  the  universe  just  described.  Hicetas  the  Pythago- 
rean likewise  held  the  doctrine  of  an  antichthon. 

Another  branch  of  this  Pythagorean  scheme  is  preserved  by 
Plutarch,  in  one  of  his  scientific  tracts.  It  relates  to  the  dis- 
tances of  the  revolving  bodies,  which  were  determined  by  nume- 
rical ratios.  The  central  fire  was  set  down  as  unity ; and  the 
proportionate  distances  from  the  centre  to  the  several  orbits 
were  represented  munerically  by  assuming  the  distance  to  the 
antichthon  to  he  three,  to  the  earth  nine,  to  the  moon  twenty- 
seven,  and  so  on,  tripling  each  successive  number.  According 
to  this  method,  the  sun  was  represented  by  the  number  729, 


(356)  Metapb.  i.  6 ; Simplicius,  Schol.  Ariistot.  p.  505  a,  states  that 
the  Pytoagoreans  called  the  moon  the  antichthon ; nnt  his  own  report  of 
Aristotle’s  account  of  the  Pythagorean  scheme  shows  that  it  supposed  the 
moon  to  be  different  from  the  antichthon,  and  to  be  next  in  order  beyond 
the  earth,  while  the  antichthon  was  between  the  earth  and  the  central 
fire. 

{357)  Stoh.  Eel.  Phya.  i.  26  ; Pint.  Plac.  ii.  29 ; Oalen,  c.  15  j Euseb. 
Praep.  Er.  xv.  51.  Pliilip  of  Opus  was  a disciple  of  Plato,  and  a volumi- 
nous writer : see  Diog.  Laert.  iii.  46.  In  the  list  of  his  writings  given  by 
Snidaa,  several  treatises  on  astronomical  subjects  are  included. 

(358)  Plat.  Plac.  Phil.  iii.  9. 
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which  is  both  a square  and  a cube ; and  therefore  the  sun  was 
called  both  square  and  cube.(‘^’) 

It  results  firom  this  account  that  the  Pythagorean  system  of 
the  universe,  as  reported  by  Philolaus,  scarcely  deserves  the 
name  of  a philosophical  hypothesis,  devised  for  the  explanation 
of  observed  phenomena.  It  is  rather  a work  of  the  imagination, 
guided  and  governed  by  certain  mystical  abstractions,  and 
certain  principles  as  to  the  virtues  of  numbers.  The  central 
fire  and  the  antichthon  were  invisible ; the  motion  of  the  earth 
in  a circle  concentric  with  the  orbits  of  the  sun,  moon,  and 
stars,  explained  nothing,  and  failed  in  reducing  the  apparent 
motions  of  numerous  bodies  to  the  real  motion  of  one  body. 
The  mythological  appellations  given  to  the  central  fire  har- 
monize with  the  fanciful  character  of  the  entire  system. 
Nevertheless  this  hypothesis,  unscientific  and  useless  as  it  was, 
had  the  undoubted  merit  of  boldness  and  originality.  So  far 
as  we  know,  it  was  the  first  speculative  system  whieh  gave  to 
the  earth  a motion  in  space,  and  made  it  move  in  a circular 
orbit  round  a centre. 

Aristotle  thinks  that  the  opinion  as  to  the  earth  not  being 
the  centre  of  the  universe,  may  have  been  shared  by  other 
philosophers  in  his  time  besides  the  Pythagoreans.  (®*®)  Sim- 
plicius is  unable  to  discover  who  these  others  were ; he  only 
knows  of  a certain  Archidemus,  subsequent  to  Aristotle,  who 
entertained  the  opinion  in  question.  (***) 

Although  the  Philolaic  and  Copemican  systems  have  been 
identified  by  some  modem  writers,  (“®)  it  is  plain  that  they  have 


(259)  See  Plutarch  de  Anim.  Prooreat.  e Tim.  0.  31.  The  number 
729  is  the  square  of  27  and  the  cube  of  9.  On  the  virtues  of  the  number 
27  (which  is  the  cube  of  3),  according  to  the  Pythagorean  doctrine,  see 
Boeckh,  Philolaos,  p.  77. 

(260)  iroXXoIp  3 Ay  Kol  trtpoit  (rvvA6^(i(  pfi  3fie  rji  yp  rfjv  rov  pttrov 
drroAiAApait  irurroe  ovK  *K  ruy  <paufo/Uyo>y  d^povtny  dXXa  pdXXoy  €k  rap 
\6yaPf  He  Coel.  ii.  13. 

(261)  Schol.  Aristot.  p.  605  a.  Archidemus,  the  Stoic  philosopher,  of 
whom  some  notices  are  preserved,  is  probably  meant ; see  Dr.  Smith’s 
Diet,  of  Anc.  Biog.  in  v. 

(262)  See  the  references  in  Martin,  ib.  p.  93. 
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• nothing  in  common,  except  the  motion  of  the  earth  round  a 
centre.  The  essential  features  of  the  latter — the  immovability 
of  the  sun,  and  its  central  position — arc  wanting  iu  the  Philo- 
laic  scheme.  The  extant  accounts  of  the  Philolaic  hypothesis 
are  indeed  meagre,  and  to  some  extent  conflicting;  but  its 
outlines  rest  upon  the  certain  authority  of  Aristotle ; and  the 
conjecture  of  Roth,  a recent  historian  of  ancient  philosophy, 
that  Philolaus  supposed  the  earth  to  be  at  the  centre,  cither 
wholly  immovable,  or  with  no  other  motion  than  a rotation 
upon  its  ax,is,  and  the  central  fire  to  be  within  the  earth,  {-*■'’) 
may  be  confidently  rejected,  as  inconsistent  with  the  ancient 
accounts. 

The  Pythagorean  School  appears  to  have  varied  in  its  astro- 
nomical and  cosmological  theories.  Thns  we  ai'e  informed  by 
Plutarch,  that  Ileraclides  of  Ponti^,  and  Eephantus  the  Pytha- 
gorean, supposed  the  earth  to  move,  but  to  turn  only  upon  its 
axis  from  west  to  east,  and  not  to  have  a motion  of  transla- 
tion.The  time  of  Eephantus  is  unknown,  but  he  appears 
to  have  been  posterior  to  Aristotle. 

Again,  several  late  writers  attribute  to  Pythagoras  himself 


(j6i)  Gescliichte  der  Abendlandischen  Philosophie,  ii.  2,  p.  811.  and 
note  1284,  p.  855—860,  and  notes  1300,  1343.  The  words  of  Aristotle,  in 
his  treatise  De  Coolo,  prove  beyond  a doubt  that  the  Pythagoreans  placed 
the  lire  at  the  centre,  and  conceived  the  earth  to  move  in  a circle  round  it, 
like  the  other  heavenly  bodies,  ctti  p<V  yap  tov  ptaov  nvp  tlval  tpaa-t,  rijv 
df  yjjv,  Iv  T«v  atrrpav  ovirav,  KvsXip  (fitpapfinjif  n(pi  t5  ficVov,  yincra  Tf  icnl  rjptpav 
iruuiv,  ii.  13.  Aristotle  adds  that  many  others,  besides  the  Pythagoreans, 
who  found  their  systems  upon  abstractions,  and  not  upon  phenomena, 
might  agree  in  thinking  that  the  earth  is  not  in  the  centre  of  the  universe. 
In  Metaph.  i.  5,  the  earth  is  likewise  included  in  the  ten  bodies  (jupapfva 
Kara  Toy  ovpavov. 

M.  Martin,  ib.  p.  96 — 8,  concurs  with  Bocckh  in  holding  that  the  Phi- 
lolaic system  made  the  earth  revolve  with  the  nine  other  bodies  round  the 
central  fire.  Likewise  Bitter,  Gesch.  dcr  Philosophie,  vol.  i.  p.  408 — 111. 

Both  attempts  to  weaken  the  adverse  authority  of  Aristotle  by  arbi- 
trarily altering  the  text  in  the  perfectly  perspicuous  and  decisive  passage 
De  Coelo  (fwoi  for  oo-oi),  note  1300.  The  alterations  of  text  made  in  note 
1353,  for  the  purpose  of  supporting  the  writer’s  own  hypothesis,  are  like- 
wise untenable.  « 

(364)  Pint.  Plac.  iii.  13.  The  same  opinion  is  ascribed  to  Eephantus  by 
Origen,  Phil.  p.  19,  rtjv  yijv  ptffov  Kotrpov  sivsiodat  ntpi  t6  Kcsrpov 

i>s  np6s  ayaroXrjy, 
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the  doctrine  that  the  earth  is  an  immovahle  sphere,  placed  at  ' 
the  centre  of  the  universe,  round  which  the  sphere  of  the  fixed 
stars,  the  five  planets,  and  the  sun  and  moon  revolve.  This, 
which  was  the  common  belief  of  the  scientific  astronomers  of 
Greece,  was  undoubtedly  shared  by  some  of  the  earlier  Pytha- 
gorean philosophers,  and  probably  by  Pythagoras  himself. 

Simplicius  enumerates  the  following  philosophers — viz., 
Empedocles,  Anaximander,  Anaximenes,  Anaxagoras,  Demo- 
critus, and  Plato — as  holding  that  the  earth  is  at  the  centre  of 
the  universe.  (°®®)  The  Orphic  sect  compared  the  heaven  to  the 
white  of  an  egg,  and  the  earth  to  the  yolk : which  comparison 
illustrates,  by  a sensible  image,  the  idea  of  the  universe  com- 
monly held  by  the  Greek  philosophers.  Aristophanes  in 
the  Clouds  likewise  speaks  of  the  earth  as  freely  suspended  in 
the  air.(-*^  ^ 

A version  of  this  belief,  likewise  attributed  to  Pythagoras, 
himself,  is  more  intricate  and  artificial.  According  to  this 
scheme  there  are  12  orbits,  which  succeed  each  other  in  the 
following  order,  beginning  from  the  remotest: — 1.  The  sphere 
of  the  fixed  stars.  2.  Saturn.  8.  Jupiter.  4.  Mars.  5.  Venus. 

6.  Mercury.  7.  The  Sun.  8.  The  Moon.  9.  The  sphere  of 
fire.  10.  The  sphere  of  air.  1 1 . The  sphere  of  water.  12.  The 
Earth.  (-*’)  This  is  a reduction  of  the  Philolaic  scheme  to  the 
received  Greek  system ; for  the  earth  is  evidently  taken  as  the 
centre,  round  which  the  other  bodies  revolve.  According  to 
another  version  of  the  Pythagorean  doctrine,  the  earth  was  the 


(265)  Diog.  Laert.  viii.  25  (repeated  by  Suid.  in  TlvSayofxtt).  Vnrro, 
L.  L.  vii.  17.  whieli  latter  passage  is  uncertain.  The  harmonic  intervels  of 
the  planets,  attributed  to  Pythagoras  in  Censorin.  c.  13  j Plin.  A.  H.  ii. 
19,  20,  likewise  assume  that  the  earth  is  at  the  centre. 

(266)  Schol.  Aristot.  p.  605  a. 

(267)  Acbill.  Tat.  c.  4.  See  other  illustrations  of  the  immobility  of 
the  earth  in  the  same  passage. 

(268)  dfoTTor'  aro^,  a^rprjr'  drjp,  if  yrjv  ptritopov. 

Nub.  264. 

(269)  Anon,  de  Tit.  Pyth.  10  (in  Siessling's  edition  of  lamblichus  and 
Porphyrins,  vol.  ii.  p.  108). 
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centre  of  the  system,  the  fire  was  at  the  centre  of  the  earth,  and 
the  moon  was  the  antichthon.(®^‘') 

The  Pythagoreans  are  declared  to  have  first  laid  down  the 
position  of  the  planets ; (-^')  and  to  have  first  taught  that  the 
motions  of  the  sun,  moon,  and  five  planets  are  circidar  and 
equable.  (^*)  They  are  likewise  reported  to  have  held  that  the 
foree  which  causes  the  motion  of  the  starry  heaven  is  at  the 
centre  of  the  universe.  (^) 

The  early  Pythagoreans  further  conceived  that  the  heavenly 
bodies,  like  other  mo\dng  bodies,  emitted  a sound,-  and  they 
supposed  that  the  sounds  of  the  different  spheres,  in  their  re- 
spective circular  orbits,  were  combined  into  a harmonious  sym- 
phony. (®'^)  Hence  they  established  au  analogy  between  the 
intervals  of  the  seven  planets,  and  the  intervals  of  the  tones  in 
the  musical  scale.  These  intervals  were  determined  in  the 
following  manner,  according  to  Censorinus : (^®) 

, • TONE.S. 


From  the  Earth  to  the  Moon  ....  1 

From  the  Moon  to  Mercury ^ 

From  Mercury  to  Venus 

From  Venus  to  the  Sun 

From  the  Sun  to  Mars 1 

From  Mars  to  Jupiter ^ 

From  Jupiter  to  Saturn i 

From  Saturn  to  the  Zodiac ^ 

6 


The  distribution  of  Pliny  agrees,  e.vccpt  that  he  makes  1 ] tones 


{l^o)  Simplicius  ad  Aristot.  de  CcpIo,  p.  605,  Brandis. 

(271)  Simplicius,  Schol.  Aristot.,  p.  497  a. 

(272)  Geminus,  c.  i.  p.  2.  Sosigenes  ascribed  this  hypothesis  to  Plato, 
below  cb.  iii.  § 3. 

(273)  Simplicius,  ib.  p.  463  a. 

(274)  Aristot.  de  Coel.  ii.  9.  Compare  Athcn.  xiv.  p.  632.  Pseud. 
Aristot.  de  Mundo,  0.  6. 

{275)  See  Thco  Smyrn.  0.  15,  p.  181,  and  the  vcr.scs  of  Alexander  of 
Ephesus  cited  by  him,  Achill.  Tat.  c.  16 ; Cic.  Somn.  Scip.  c.  5 ; Macrob. 
Comm,  in  Somn.  Scip.  ii.  1—4. 

(276)  c.  13. 
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from  Saturn  to  tlie  zodiac,  and  therefore  bis  entire  scale  con- 
tains 7 tones  instead  of  O.(^) 

In  this  music  of  the  spheres,  the  moon,  as  being  the  lowest 
in  the  system,  and  the  tardiest  in  its  movements,  represented 
the  grave  end  of  the  scale  j while  the  sphere  of  the  fixed  stars, 
as  being  the  highest  above  the  earth,  and  the  most  rapid  in  its 
eircular  motion,  represented  the  acute  end. 

Aristotle  informs  us  that  the  Pythagoreans  answered  the  ob- 
vious objection  founded  on  the  inaudibility  of  the  musie  of  the 
spheres,  by  sajnng  that  constant  habit  i-cndered  it  impercep- 
tible. (*™)  The  explanation  given  by  Cicero  is,  that  the  sound 
is  so  loud,  as  to  transcend  the  capacity  of  our  sense  of 
hearing.  (*^J 

Pythagoras  is  further  stated  to  have  originated  the  division 
of  the  heavenly  sphere  into  five  zones,  cut  obliquely  by  the 
zodiac,  and  to  have  considered  the  obliquity  of  the  zodiac  as 
the  cause  of  the  rctrogradS  motion  of  the  sun  at  the  solstices. 
The  best  authorities,  however,  attribute  to  his  follower,  QCno- 
pidcs  of  Chios,  the  discovery  of  the  obliquity  of  the  sun’s  course 
in  the  zodiac,  and  its  proper  motion  in  reference  to  the  stars. 
This  knowledge  CEnopidcs  is  stated  to  have  derived  from 
Egypt. (-“)  ffinopides  appears  to  have  been  a contemporary  of 
Anaxagoras.  (-*') 

Alcniffion  of  Croton,  a disciple  of  Pythagoras,  who  was  at 
the  prime  of  life  when  Pythagoras  was  an  old  man,{-®^)  held 


(277)  ii.  22. 

(278)  De  CobI.  ib. 

(279)  De  Rep.  vi.  18,  repeated  by  Censorinus,  e.  13.  Compare  Mar- 
tin, Timde  de  Platon,  tom.  ii.  p.  3G. 

(280)  Eudemus,  cited  below,  n.  293  j Diod.  i.  98  j Anon,  de  Vit.  Pyth. 
12  ; Pint.  Plac.  ii.  12,  23. 

Compare  Martin,  ib.  p.  101 — 8. 

(281)  See  Plat.  Erast,  ad  init. ; Diog.  Laert.  ii.  ?7.  Two  sayings  at- 
tributed to  him  are  preserved  in  the  Parallels  Sacra  of  Joann.  Damasc.  ad 
calc.  Stob.  Eel.  p.  760,  od.  Gaisford.  Compare  Dr.  Smith's  Biogr.  Diet. 

in  V. 

(282)  Aristot.  Metaph.  i.  5. 
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that  the  movcmeut  of  the  planets  was  from  west  to  east,  con- 
trary to  that  of  the  fixed  stars. 

The  Pythagoreans  are  moreover  related  to  have  held  that 
comets  are  planetary  stars,  which,  through  lapse  of  time,  have 
lost  their  hrilliaucy  and  the  constancy  of  their  appearances 
above  the  horizon ; they  compared  them  with  the  planet  Mer- 
cury, which  seldom  rises  above  the  horizon,  and  only  appears  at 
long  intervals.  (^) 

A portion  of  the  Pythagorean  sect  likewise  explained  the 
Milky  Way,  by  supposing  that  it  was  composed  of  stars  which 
had  either  been  disturbed  in  the  catastrophe  of  Phaethon,  or 
had-  been  burnt  up  by  the  sun  in  its  passage  through  the 
heavens.  This  hypothesis,  which  is  seriously  refuted  by 
Aristotle,  hardly  belongs  to  scientific  astronomy.  (Enopides  is 
reported  to  have  held  that  the  Milky  Way  was  the  original 
course  of  the  sun ; but  that  when  the  sun  turned  back  at  the 
Thyestean  banquet,  it  changed  its  course  tq  the  zodiac. 
Manilius,  in  enumerating  the  explanations  of  the  Milky  Way, 
meutions  the  theory  that  it  had  been  the  ancient  course  of  the 
sun;  he  likewise  adverts  to  the  mythological  explanations  of 
the  conflagration  of  Phaethon  and  the  effusion  of  Juno’s  milk  ; 
he  adds  another  hypothesis,  that  it  is  formed  of  the  souls  of 
illustrious  men  translated  into  heaven. (®) 

Pythagoras  is  reported  not  only  to  have  occupied  himself 
about  the  mystical  properties  of  numbers,  but  also  to  have 
cultivated  geometry,  and  to  have  solved  some  fundamental 
geometrical  problems.  (^)  * He  appears  to  have  designated 


(283)  Plut.  Plac.  ii.  16  ; Stob.  Eel.  i.  24  ; Galen,  c.  13. 

(284)  Aristot.  Meteor,  i.  6. 

(2S5)  Aristot.  Meteor,  i.  8.  In  the  words  olov  olv  Sict  tA  KfKmaOai  tok 

Tojror  Toirov  rj  ri  TotovTov  nXKo  trfirov$fvai  nnQoi  imo  aurwv  (tjxtfriy), 

the  sense  seems  to  r^uire  airroC  for  airis.  The  substance  of  this  passage 
is  repeated  in  Stob.  Eel.  i.  26j  I’lut.  I’lac.  Phil.  iii.  1. 

(286)  Ap.  Acbill.  Tat.  c.  24,  p.  86,  ed.  Petuv,  See  above,  p.  96. 

(28;)  i.  701—802. 

(288)  Plut.  Symp.  viii.  2, 4.  Non  posse  suav.  vivi  sec.  Epic.  11.  In  the 
latter  passage  Pythagoras  is  stated  to  have  sacrificed  an  ox  upon  the  dis- 
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geometry  by  the  name  of  iirropla,  or  ' investigation.’ (**®)  He 
is  nevertheless  said  to  have  derived  his  geometrical  science  from 
Egypt.  (5»0) 

It  may  be  observed  that  Aristotle  speaks  more  than  once  of 
tlic  Pytliagorean  School^  as  'the  philosophers  called  Pytha- 
gorean by  which  expression  he  appears  to  intimate  that  the 
Italian  sect  known  by  that  name  did  not  in  his  time  represent 
faithfully  the  opinions  of  their  foundcr.(^') 

It  is  impossible,  with  such  information  as  we  possess,  to 
determine  the  periods  of  the  successive  astronomical  tenets  of 
the  Pythagorean  School ; neither  arc  we  able  in  general  to 
assign  the  doctrines  to  their  respective  authors,  or  to  distinguish 
the  original  dogmas  of  Pythagoras  from  the  system  engrafted 
upon  them  by  his  followers.  The  later  writers  did  not  attempt 
to  discriminate,  but  attributed  every  tenet  of  the  Pythagorean 
sect  to  its  founder.  In  general,  there  was  doubtless  a develop- 
ment of  the  original  idea.  Thus  the  mystical  doctrines  of  the 
music  of  the  spheres  may  have  originated  with  Pythagoras  him- 
self : but  the  assumption  of  the  number  seven  for  the  planets, 
and  the  arrangement  of  an  analogy  between  their  intervals  and 


covery  of  the  relation  of  the  square  of  the  hypotenuse  to  the  squares  of 
the  other  two  sides;  or  of  the  problem  concerning  the  area  of  the 

Sarabola,  Diog.  Laeii.  i.  25,  viii.  12 ; CalUmachus,  ap.  Diod.  x.  11.  ed. 
iekker. 

An  epigram  referring  to  this  sacrifice  is  cited  in  Diog.  Laert.  viii.  12. 
Plut.  non  posse  suav.  viv.  sec.  Ep.  ubi  sup.  Athen.  x.  p.  418  F. 

ffvUa  TlvBayop^t  rA  TrrpticXfcr  rvparo  ypafifta 
Ktuf  f<l>  oT«  KXeivTiv  ijyayf  ^ov^irirjv. 

(Anth.  Pal.  vii.  119.) 

Tliis  sacrifice  is  also  alluded  to  by  Cic.  Nat.  D.  iii.  36.  'AmWotapot 
A XnyiiTTiKos  is  quoted  as  an  anthority  by  Diogenes.  The  name  Apollodorus 
should  be  restored  for  Apollodotus  m Plutarch. 

(289)  lamblich.  de  vit.  Pyth.  § 89.  Plato,  Phsed.  p.  96,  applies  the 
word  ioTopla  to  physical  investigation  ; and  the  word  i<rrnp!a,  used  simply, 
denotes  physical  knowledge  in  the  fine  verses  of  Euripides,  frag.  101, 
Dindorf. 

(290)  Diod.  ubi  sup. 

(291)  In  De  Ccelo,  ii.  13,  Aristotle  says  : o!  jrfpl  njs  'iTaXme,  saXnvpceni 
Ilvflayopfioi.  In  Ctrl.  ii.  2,  § 1.  Meteor,  i.  8.  and  Metaph.  i.  6,  ol  «aXoe- 
pf  eoi  Tli^ayApttot ; Meteor,  i.  6 rue  'IraXiswr  rtvts  sal  saXocpseiiis  Hv6ayo~ 
priW. 
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the  intervals  of  the  tones  in  the  harmonic  scale,  is  unquestion- 
ably of  posterior  datc.(-°'^) 

§ 18  A cycle  of  59  years,  made  apparently  fqr  the  ad- 
justment of  the  calendar,  is  ascribed  to  the  early  Pythago- 
rean School.  QCnopides,  who  has  been  already  mentioned  as 
a contemporary  of  Anaxagoras,  dedicated  a brazen  tablet  at 
Olympia,  containing  the  details  of  a cycle  of  this  length.  (***) 
Censormus  states  that  his  year  consisted  of  365|  J days.(”‘)  If 
this  was  his  assumption,  his  cycle  contained  21,557  days;  which 
is  7]  days  in  excess  of  59  Julian  years,  and  therefore  admits  of 
no  intercalation.  A cycle  of  59  years  is  likewise  ascribed  to 
Philolaus,  with  21  intercalary  months ; and  he  is  stated  to 
have  fixed  the  natural  year  at  3C1J  days.(^^)  The  obvious  in- 
terpretation of  these  statements  is,  that  Philolaus  made  a cycle 
of  59  years  of  3C  days,  and  added  21  months.  If  this  be  the 
meaning,  the  two  statements  are  irreconcilable  with  each  other ; 
for  the  object  of  intercalation  is  to  equalize  the  year  of  the 
cycle  with  the  tnic  solar  year;  and  59  years  of  3Ct]  days  only 
differ  from  59  years  of  365  J days  by  ll-i  days.  An  intercala- 
tion of  21  months,  or  019^  days,  would  therefore  produce  an 
enormous  error  in  excess.  We  may  indeed  assume,  with 
Bocckh,  that  the  year  of  364  J days  includes  the  intercalary 
months  distributed  over  the  cycle  :(”*)  this  interpretation  is, 
however,  forced ; and  it  still  leaves  a wide  uncorrected  depar- 


(292)  lamblichus,  do  vit.  Pyth.  § 31,  speaks  of  PylhaKoras  as  the  ori- 
ginator of  scientific  astronomy  in  Greece.  Comp.  Ovid,  Met.  xv.  71. 

(203)  Ailian,  V.  n.  X.  7.  Eudemus,  in  his  History  of  Astronomy, 
stated  that  Qilnopides  tJpe  it  parrot  t^v  voO  fuJuuov  tiafuaiv  xul  toJ  pt- 
yuAov  iviavTov  rtfpurratTiv.  (Ap.  Theon.  Smym.  c.  40,  p.  322,  od.  Martin.) 

(294)  Censorin.  19. 

(295)  Censorin.  18,  19.  The  cycle  of  69  years  is  mentioned  by  Pint. 
Plao.  ii.  32,  but  is  not  attributed  to  any  one.  Stob.  Eel.  i.  9,  ascribes  it 
to  Pythagoras  himself;  Galen,  c.  16 ; Euseb.  xv.  64.  Compare  Boeckh,  ib. 
No.  16. 

j^oncerning  the  cycle  of  (Enopides,  see  Dodwell,  de  Cyclis,  p.  262 — 6, 


(296)  Philolaos,  p.  134. 


Digitized  by  Google 


ASTRONOMY  FROM  THALES 


136 


[chap.  II. 


ture  from  the  true  solar  year.  Some  eorruption  in  tlie  numbers 
may  perhaps  be  suspeeted. 

The  cycle  of  Philolaus  would  be  rendered  more  intelligible, 
if  we  supposed  his  year  to  consist  of  .351^  instead  of  36  tJ  days. 
A cycle  of  50  years  of  35t4  days,  together  with  21  intercalary 
months  of  29^  days,  would  make  a total  of  21,535  days;  while 
59  Jidian  years  contain  21,549J  days;  being  a difference  of 
only  llj  days.  It  is  difficult  to  explain  cither  of  these  Pj'tha- 
gorcan  cycles.  The  numlicr  59  may  perhaps,  as  Bocckh  has 
conjectured, (***)  he  the  double  of  the  mean  lunar  mcmtli  of 
20^  days. 

§ 19  Leucippus,  the  founder  of  the  Atomic  philosophy,  is 
said  to  have  been  a disciple  of  either  Parmenides  or  Zeno,  and 
was  probably  somewhat  posterior  in  time  to  Anaxagoras.  (-®”) 

Upon  astronomical  subjects  the  following  were  his  doe- 
trines.  That  the  universe  is  a sphere ; that  its  external  coat, 
which  involved  it  like  a membrane,  was  able,  in  the  whirl  of  its 
movement,  to  attract  foreign  bodies ; that  these  at  first  were 
moist  and  muddy,  hut  afterwards  were  hardened ; and  that 
being  carried  round  in  the  rapid  circular  motion,  they  ulti- 
mately acquired  a fiery  nature,  and  became  stars.  That  the 
stars  were  thus  ignited  by  the  rapidity  of  their  motion,  hut  that 
the  sun  received  its  fiery  property  from  the  stars.  That  the 
orbit  of  the  sun  was  furthest  from,  and  that  of  the  moon  nearest- 
to,  the  earth,  and  that  the  planets  were  in  the  intermediate 
space;  that  eclipses  of  the  sun  and  moon  were  caused  by  the 
inclination  of  the  earth  to  the  south  : that  the  axis  of  the  earth 
inelincs  to  the  south,  on  account  of  the  rarity  of  the  southern 
regions,  and  their  consequent  inability  to  resist  pressure  ; where- 
as the  northern  regions,  being  frozen,  are  hard  and  solid,  and 


(ipy)  Ideler,  vol.  i.  p.  303,  thinks  it  inerediblc  that  Philolaus  should 
have  given  the  solar  year  only  364J  days. 

(jg8)  Philolaos,  n.  135.  The  comments  of  Both,  ii.  2,  note  1269,  throw 
no  light  upon  the  sunject. 

(299)  See  Brandis,  Gesch.  der  Phil.  vol.  i.  p.  291. 
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resist  the  depressing  force.  That  the  cause  of  the  comparative 
frequency  of  lunar,  as  compared  with  solar  eclipses,  was  the  in- 
equality of  the  orbits  of  the  sun  and  moon.  He  held  that 
the  earth  was  suspended  in  space  at  the  centre,  being  fixed 
there  by  the  creative  vortex ; and  that  its  shape  was  that  of  a 
circular  plane.  (’*’) 

§ 20  Democritus  of  Abdera,  the  disciple  and  associate  of 
Leucippus,  belonged  to  the  generation  next  after  Anaxagoras. 
He  was  a youth  when  Anaxagoras  was  an  old  man.(*‘")  He 
may  be  considered  as  the  contemporqfy  of  Socrates.  His  birth 
may  be  referred  with  probability  to  the  year  459  b.c.  ; he  is 
stated  to  have  reached  a great  age,  so  that  he  must  have  lived 
beyond  the  middle  of  the  next  century. He  appears  from 
his  own  testimony  to  have  travelled  to  many  foreign  coun- 
tries. It  is  asserted  that  he  visited  Egypt  for  the  purpose  of 
learning  geometry,  and  extended  his  journeys  to  the  Chaldseans 
at  Babylon,  to  Persia,  to  the  Red  Sea,  and  even  to  India  and 
Ethiopia,  where  he  had  intercourse  with  the  gymnosophists.(*®^) 
That  he  made  scientific  observations  in  these  countries,  and 


(300)  DioR.  I.aprt.  ix.  30 — 33 ; Plut.  Plac.  ii.  7,  iii.  12 ; Stob.  Eel. 
Phys.  i.  15,  22  j Euseb.  Prtep.  Et.  iv.  38;  Origen,  Kef.  Htor.  p.  17  ; 
Galen,  c.  11,  21. 

The  passage  respecting  the  earth  stands  thns  in  Diogenes,  n.  30,  7-171/ 
y^v  oT^fio'dai  TTfpt  t5  ftiirov  iivov^vtjVf  avrnr  rv^arapotiiit  fivai.  The 

words  mpi  r5  ptcrov  Stvovfuvtjv  appear  to  mean,  ‘ fixed  by  the  Stvrj  about  the 
centre  they  may  be  compared  with  the  celebrated  passage  respecting  the 
earth  in  the  Timseus.  The  statement  that  Leucippus  st^posed  the  shape  of 
the  earth  to  resemble  that  of  a tympanum,  recurs  in  Plut.  Plac.  iii.  10  ; 
Euseb.  Prsp.  Ev.  xv.  56.  The  Greek  tympanum  appears  to  hare  been 
like  a tambourine,  or  to  hare  been  hemispherical. 

In  Stob.  Eel.  Phys.  i.  22,  AivKimros  kqI  ^rjfioKpiTot  ;if(rui/a  kvkXu  koI 
vptvn  Trcptrftvovo-t  ry  xdirp^,  Am  tS>v  ayiutrrpofi^v  atrrpav  tpntTr\*yp*vov,  the 
sense  requires  drdpui/  for  Stn-pam,  the  conjecture  of  Hecren.  The  words 
(TvpwXtKtiv  and  ntpm\iK(i»  are  used,  with  reference  to  the  Leucippic  con- 
course of  atoms,  by  Origen,  ib.  p.  17. 

(301)  This  fact  rests  upon  the  authority  of  Democritus  himself.  He 
was  stated  to  be  40  years  younger  than  Anaxagoras,  Diog.  Lacrt.  ii.  34, 
41.  Aristotle,  Meteor,  ii.  7,  states  that  Democritus  was  later  than  Anaxa- 
goros. 

(30J)  Concerning  the  lifetime  of  Democritus,  see  Democriti  Frag- 
menta,  ed.  Mullach,  p.  2 — 36. 

(303)  See  Mullach,  p.  3. 

(304)  Mullach,  p.  40 — 19.  See  Cic.  de  Fin.  v.  19 ; Strab.  iv.  i.  38. 
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held  iutercoursc  with  learned  men,  he  himself  declares  ; but  he 
adds  that  not  even  the  land-measurers  of  Egypt  excelled  him 
in  geometrical  demonstrations ; from  which  it  may  be  inferred 
that  he  did  not  consider  himself  as  having  derived  much  in- 
struction from  the  Egj’ptian  or  other  foreign  priests.  He  is 
reported  by  Diodorus  to  have  passed  five  years  in  Egypt,  and 
to  have  there  obtained  much  astronomical  knowledge.  lu 
the  list  of  the  works  of  Democritus  arc  included  treatises  on 
the  sacred  writings  at  Babylon  and  at  iMeroe,  and  a discourse 
on  the  Chaldajaus.(’®*)  -Among  his  numerous  writings  are 
several  treatises  on  astronomical  and  mathematical  subjects 
he,  moreover,  like  other  physical  philosophers  of  that  period, 
framed  a cycle  of  intercalation  for  the  government  of  the 
calendar.  It  consisted  of  eighty-two  years,  with  twenty-eight 
intercalary  months.  This  cycle  (as  ^luUach,  the  collector 
of  the  fragments  of  Democritus,  has  remarked)  evidently 
assumes  a year  of  355  days,  and  intercalary  months  of  thirty 
days.  Upon  this  assumption,  the  cycle  of  Democritus  accords 
with  eighty-two  years  of  365|  days,  within  only  half  a day.(^®®) 
The  year  is  nearly  the  lunar  year  of  354  days ; but  as  the  in- 
tercalary months  are  of  thirty  days,  this  cycle  does  not  agree 
with  the  moon. 

Democritus  supposed  the  earth  to  be  at  the  centre  of  the 
universe,  and  immovable.  lie  conceived  its  form  to  be  that 
of  a disc,  but  hollow  in  the  middle  and  its  support  to  be 


(305)  Clem.  Alex.  Strom,  i.  p.  304 ; Sylb.  Euseb.  Pnep.  Ev.  x.  2 ; 
Diom  i.  98.  The  statement  that  he  passed  80  years  in  Egypt  must  bo 
erroneous.  See  Mnllacb,  p.  19.  Concerning  the  word  d/«r«!owi>mjt,  or 
rope-tier,  see  Stnrz  de  Dialect.  Maced,  p.  98. 

(306)  Mullach,  p.  124 — 6. 

(307)  Mullach,  p.  129—131, 142-147. 

(308)  Censorin.  18.  Compare  Mullach,  p.  143 — 6. 

(309)  82  X 355  -I-  28  X 30  = 29110  840  = 29950 ; and  82  X 305i 

= 29950i. 

(310)  Aij^iirp»rot  5*(7Ko<i3n  ti5  trXaTfi,  ri  ixtoov,  Plut.  Plac. 

iii.  10.  Repeated,  with  slight  verbal  variations,  in  Galen,  c.  21;  Euseb. 
Praep.  Ev.  xv.  56. 
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derived  from  the  rcsistanee  of  the  subjacent  air.(*^’)  He  held 
the  shape  of  the  surrounding  heaven  to  he  spherical.  (*’“) 

lie  accounted  for  the  immobility  of  the  earth  at  the  centre 
by  saying,  that,  as  it  was  equidistant  on  all  sides  from  the  con- 
taining sphere,  there  was  no  reason  why  it  should  incline  in 
one  direction  rather  than  in  another.  Hence  he  explained  how 
the  earth  remaiTied  in  a state  of  rest,  though  it  was  subject  to 
vibratory  motions,  which  produced  earthquakes.  (*'*)  With 
regard  to  the  inhabited  portion  of  the  earth,  he  first  represented 
it  as  a rectangle,  haring  its  length  to  its  breadth  as  three  to 
two.(’’*)  He  accounted  for  the  inclination  of  the  earth’s  axis 
to  the  south,  by  the  more  luxuriant  growth  of  plants  in  the 
milder  climate  of  the  southern  part  of  the  earth,  and  its  con- 
sequent preponderance  over  the  northern  part.(*'*)  He  held 
the  doctrine  of  a plurality  of  worlds,  at  various  distances  from 
each  other,  and  of  different  magnitudes.  He  supposed  the 
earth  which  we  inhabit  to  have  existed  before  the  stars ; he 
placed  the  moon  nearest  to  the  earth,  beyond  the  moon  the 
sun,  and  beyond  the  sun  the  fixed  stars.  He  conceived  the 
planets  as  stationed  at  unbqual  distances.  {*’*)  He  perceived  that 
the  movement  of  the  stars  is  from  east  to  west.  He  likewise 
held  the  following  tenets ; — That  the  sun  is  an  ignited  mass  of 
stone,  and  that  the  solstices  are  produced  by  its  vortical  move- 
ment that  the  moon  is  a solid  body,  containing  moun- 
tains and  valleys,  which  caused  the  marks  apparent  upoh  the 
moon’s  face ; (*'*)  that  the  velocity  of  the  motion  of  the  celes- 
tial bodies  is  in  proportion  to  their  distance  from  the  earth : 


(311)  Aristot.  do  Cool.  ii.  13,  § 16. 

(313)  Stob.  Eel.  Phys.  i.  15. 

(313)  Plut.  Plac.  iii.  15 ; Galen,  0.  21. 

(314)  Agathemer.  i.  1. 

(315)  Plut.  Plac.  iii.  12;  Galon,  c.  21. 

(316)  Origon,  Rof.  Htcr.  p.  17.  Compare  Euaeb.  Pr®p.  Ev.  i.  8,  vol. 
i.  p.  60,  ed.  Gaisford ; Diog.  Laert.  ii.  44. 

(317)  Stob.  Eel.  i.  25;  Galon,  c.  14. 

(318)  Stob.  Eel.  i.  26,  p.  550,  66-1 ; Heeren ; Galen,  c.  IS. 
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hence  that  the  motion  of  the  fixed  stars  is  more  rapid  than 
those  of  the  sun  and  moon,  the  moon  being  the  least  rapid  of 
all;  and  that  the  stars  gain  upon  the  sun  and  moon.{”’)  "With 
respect  to  planets,  Democritus  did  not  profess  to  know  more 
than  their  existence ; he  did  not  attempt  to  name  them,  or  to 
determine  their  number  and  orbits.  Like  Anaxagoras,  he 
conceived  that  comets  were  the  result  of  a concourse  of  certain 
planetary  stars. 


(iig)  See  Lucrot.  v.  619 — 31,  where  this  singular  attempt  to  account 
for  the  proper  motion  of  the  sun  is  clearly  expounded. 

(330)  Democritus,  subtilissimus  antiquorum  omnium,  suspicari  ait  so 
plures  Stellas  esse  qu®  currant  j sed  ncc  nuraerum  illarum  posuit  nec 
nomina,  nondum  comprehensis  quinque  siderum  cursibus.  Seneca,  Nat. 
Qu®st.  vii.  3. 

(331)  Aristot.  Meteor,  i.  6;  Galen,  c.  17  j Stob.  Eel.  Phys.  i.  27. 
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. Chapter  III. 

SCIENTIFIC  ASTRONOMY  OF  THE  GREEKS  FROM 
PLATO  TO  ERATOSTHENES. 

§ 1 ^HE  writings  of  Plato  do  not  contain  any  dialogue 
which  turns  principally  upon  astronomy.  Even  the 
Timmus,  though  it  touches  upon  astronomical  questions,  is 
mainly  an  exposition  of  cosmological  and  physical  ideas.  The 
great  philosopher,  however,  in  his  discursive  flights  of  specula- 
tion, comes  occasionally  into  contact  with  astronomy  proper ; 
and  these  passages  must  occupy  a place  in  the  historical  survey 
which  we  are  now  taking. 

The  general  view  which  Plato  forms  of  astronomical  science 
is  diametrically  opposed  to  that  of  Socrates.  In  the  Republic 
he  condemns  all  close  study  of  the  celestial  phenomena  as  im- 
mersing the  mind  in  matter,  and  withdrawing  it  from  the  con- 
templation of  abstract  truth.  He  rejects,  as  a vulgar  prejudice, 
the  idea  that  the  observation  of  the  heavenly  bodies  is  sublime; 
and  he  approves  of  astronomical  speculation  only  as  an  exercise 
of  the  pure  intellect. (*)  In  like  manner  he  held  that  the  sup- 
posed atheistic  tendency  of  astronomy,  owing  to  its  use  of 
mechanical  causes,  was  founded  on  a gross  and  material  con- 
ception of  the  science ; he  condemned  the  doctrines  of  those 
who  taught  that  the  heavens  were  full  of  stones  and  earth,  cir- 
culating in  space.  (®) 

Plato  appears  to  have  held  that  the  earth  is  a sphere,  sus- 
pended in  space,  and  stationary  in  the  midst  of  the  universe.  (*) 


(1)  De  Rep.  vii.  p.  629,  630. 

(2)  Do  Leg.  lii.  p.  967. 

G)  In  the  Phtedo,  c.  132.  p.  109,  Socrates  lays  it  down  (hat  the  earth 
is  of  circular  form,  in  the  midst  of  the  heaven ; and  that  it  is  kept  in  its 
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His  language  on  this  subject  is  not  free  from  ambiguity,  and 
even  Aristotle  understood  him  to  affirm  that  the  earth  has  a 
motion  of  rotation  about  the  axis  of  the  universe.  Nor  was 
this  opinion  confined  to  Aristotle  among  the  ancients.  It  was 
shared  by  others,  who  lived  after  him,  and  who,  therefore,  had 
time  for  examining  the  words  in  the  Timajus,  for  comparing 
them  with  the  context,  and  weighing  the  arguments  of  those 
who  took  a different  \new.  But  the  majority  of  the  best  mo- 
dem expositors  agree  in  rejecting  this  construction.  (*)  It 
appears  probable  that  Plato  meant  merely  to  describe  tbe  world 
as  wound  or  twined  round  the  axis  of  the  universe,  this  word 
referring  to  the  globular  shape  of  the  earth,  and  suggesting, 
metaphorically,  the  idea  of  a ball  of  thread.  (^) 

It  was  reported  by  Theophrastus  that  Plato,  in  his  old  age, 
repented  at  having  placed  the  earth  at  the  centre  of  the  uni- 
verse, on  the  ground  that  this  was  not  its  fitting  position.  (®) 


place  by  iU  equilibrium,  and  by  its  resembhmeo  to  the  surrounding  cir- 
cular heaven.  That  the  sphericity  of  the  earth  was  taught  by  the  fol- 
lowers of  Socrates  is  stated  by  Cleomed.  i.  8.  Compare  Ukert.  i.  2, 
p.  29.  Martin,  Timde,  p.  00,  118. 

(4)  See  Martin,  ib.  vol.  ii.  p.  88 — 91  j Boeckh,  Kosmisches  System 
des  Platon,  Berlin,  1852  ; PrantI,  Translation  of  Aristot.  de  Coelo,  p.  312. 
Plato  is  distinct  in  making  the  celestial  sphere  revolve  upon  its  own  axis, 
in  the  previous  part  of  the  Timteus.  dw  5^  xora  ravra  tv  ra  avru  xai  iv 
tavr^  ntptayayotv  aini  tTrotrjert  xvxXip  Kivtitr&ai  (rrpf<^^seov,  § 11,  p.  34. 

(5)  yjjv  iff  Tpo<p6v  ptv  nptT^avt  ttWopLtvnv  ntpt  t6v  Sitj  iravros  jrcfXoi/ 
rtraptvov,  Tim.  c.  15,  p.  40.  For  Aristotle’s  interpretation  of  these  words, 
see  his  treatise  de  Coolo,  iL  14.  Compare  Plut.  Plat.  Quo'st.  viii. ; Cic. 
Acad.  ii.  39.  The  difficulty  of  reference  to  the  manuscript  books  was 
much  greater  than  it  is  to  printed  books  ; and  the  ancients  were  obviously 
in  the  habit  of  citing  from  memory.  Concerning  the  meaning  of  elXXofirvriv 
in  this  passage,  see  Boeckh,  Kosm.  Syst.  des  Plat.  p.  64-5,  67.  Letronne, 
Joum.  des  Sav.  1841,  p.  76,  thinks  that  the  word  implies  the  rotundity  of 
the  earth,  without  eimressing  any  rotatory  motion.  Compare  ,Joum.  des 
Sav.  1819,  p.  329.  The  use  of  the  word  wdXot  for  axis  is  peculiar  to  this 
passage ; see  notes  A.  and  C.,  at  the  end  of  the  chapter. 

Cicero  reports  the  theory  of  Hicetas  that  the  earth  is  in  the  centre 
of  the  universe,  but  moves  on  its  axis ; that  the  other  heavenly  bodies  arc 
stationary,  and  that  their  apparent  motions  are  due  to  the  real  motion  of 
the  earth.  He  then  proceeds  to  say  : Atqiic  hoc  ctiam  Platonem  in  TimoK) 
dicere  quidam  arbitrantur,  sed  paullo  obscurius,  Acad.  ii.  39. 

(6)  0(6<f>patrros  xai  TTpoaurropti  vy  UXaruiVi  irpffT^vrtptp  ytvoptvtp  Pf^a- 
ptXtlVf  i)s  ov  rrpooTjKovaav  dnodovri  rp  yfj  ttjv  pttrijv  ^«pav  mO  wavrdt,  Plut. 
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The  truth  of  this  statement  is  questioned  by  M.  Martin ; who 
remarks  that  Plato  was  already  advanced  in  years  when  he 
composed  the  Timaeus.  0 But  the  testimony  of  Theophrastus, 
the  disciple  of  Aristotle,  and  nearly  his  contemporary,  has  great 
weight  on  this  point.  The  ground  of  the  opinion  alludes  to  the 
Pythagorean  doctrine  mentioned  by  Aristotle,  that  the  centre  is 
the  most  dignified  place,  and  that  the  earth  is  not  the  first  in 
dignity  among  the  heavenly  bodies.  It  has  no  reference  to 
observed  phenomena,  and  is  not  founded  on  inductive  scientific 
arguments.  It  may  be  added  in  support  of  Theophrastus,  that 
Plato  is  stated,  after  the  death  of  Soerates,  to  have  studied  the 
Pythagorean  philosophy  in  his  visits  to  Italy  and  Sicily,  to 
have  there  conversed  with  Archytas  of  Tarentum,  and  with 
Timffius  the  Locrian,  both  members  of  the  Pythagorean  sect, 
and  to  have  obtained  the  writings  of  Philolaus.  (®)  Now  the 
doctrine  as  to  the  superior  dignity  of  the  central  place,  and  of  the 
impropriety  of  assigning  the  most  dignified  station  to  the  earth, 
was  (as  has  been  already  shown)  of  Pythagorean  origin,  and 
was  probably  combined  with  the  Philolaic  cosmology. 

Plato  alludes  to  the  great  circles  of  the  equator  and 
ecliptic  in  a manner  which  shows  him  to  have  been  aware  of 
their  inclination  to  each  other.  (®)  He  likewise  makes  mention 
of  the  planets  in  a manner  which  proves  that  in  his  time  they 
had  attracted  attention  in  Greece,  and  that  their  movements 
had  been  explored  by  the  astronomers.  Plato  speaks  of  seven 


Flat.  Qnajft.viii.  1.  ravri  Si  Kiu  nXarura  <fM<n  wp(a-PvTTivy€y6iirvoy  Stanvotjir- 
6m  irtpl  TTit  yrjs  it  tv  iripa  X“P9  Ka6f<rri<rr)t,  t1)V  Si  ptariv  *nl  mpiaraTriv 
h-iptp  Tivi  KpttTTon  irpooTjKovirav,  Flut.  Num.  11.  Compare  Ariatot.  de  Ca>l. 
ii.  li  3. 

(7)  Timfie,  vol.  ii.  p.  91.  Boeckh  agrees  with  Martin,  Koam.  Syst.  des 
Flat.  p.  149. 

(8)  See  Diog.  Laert.  iii.  9 ; lamblichus,  de  Vit.  Fythag.  c.  31,  p.  406, 
ed.  Kiesaling ; Cic.  de  Hep.  i.  10,  de  Fin.  v.  29 ; Gell.  iii.  17.  lamblirhua 
describes  the  three  volumes  as  not  being  the  compositions  of  Fhilolnus 
himself;  but  as  traditionary  writings  of  the  school ; and  he  says  that 
before  Philolaus,  all  the  treatises  of  the  Pythagorean  sect  had  been  kept 
seeret.  Compare  Ideler,  Mus.  der  Alterth.  vol.  ii.  p.  405 ; Martin, 
Tim6e,  vol.  i.  p.  42 ; Thco  Smym.  p.  120,  ed.  Martin. 

(9)  Martin,  ib.  p.  39. 
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planets ; namely,  the  sun  and  the  moon,  together  with  the  five 
planets  visible  to  the  naked  eye.  To  the  latter  he  gives  the 
names  by  which  they  appear  to  have  been  originally  known  in 
Greece.  These  names  are  Lucifer  and  Hesperus,  the  Morning 
and  Evening  star,  which  he  identifies  as  a single  planet ; Stil- 
bon,  also  called  the  Star  of  Mercury ; Pyroeis,  or  the  fiery, 
which  Plato  remarks  is  so  named  on  account  of  its  red  colour ; 
Phacthon,  the  planet  of  the  slowest  coixrsc  but  one ; and, 
lastly,  the  planet  of  the  slowest  course,  which  by  some  is  called 
Pha;non.('®)  He  not  only  knows  that  Saturn  makes  the 
slowest  circuit,  and  that  next  after  Saturn  comes  Jupiter;  but 
he  likewise  distinguishes  Mercury  and  Venus  from  the  other 
three  planets,* as  having  courses  different  from  them.(") 

The  early  Greeks  conceived  the  iloming  star  to  be  distinct 
from  the  Evening  star.  They  called  the  former  Eosphorus  or 
Phosphorus,  and  the  latter  Hesperus.  ('")  Plato  consolidates 
the  two  stars  into  one,  under  the  name  of  Eosphorus  : it  had 
not  as  yet  received  the  name  of  the  Star  of  Venus.  With  regard 
to  the  other  planets,  Plato  says  that  they  were  first  observed 
and  first  received  names  in  Egypt  and  Syria.  This  priority  he 
attributes  to  the  clearness  of  the  summer  sky  in  those  countries, 
as  compared  with  that  of  Greece.  He  designates  them,  how- 
ever, by  names,  which,  he  says,  have  been  given  to  them  by 
some  persons  in  Greecc,(^®)  and  which,  though  not  at  that  time 
popular,  were  at  all  events  native  and  unborrowed.  The 
three  names,  Stilbon,  Phaethon,  and  Phaenon,  have  nearly  the 
same  signification,  and  express  nothing  distinctive  and  charac- 


(10)  Tim.  p.  38  ; Epinom.  p.  987. 

(11)  Tim.  p.  38.  Compare  Martin,  ib.  p.  66.  Pyroeis  is  one  of  the 
horses  of  the  aun  in  Ovid,  Met.  ii.  193. 

(12)  See  Pauly,  art.  Hesperus;  Martin,  ib.  p.  63.  Plato,  however, 
appears  to  treat  the  Morning  and  Evening  stars  as  distinct  in  Leg.  vii.  22, 
p.  821.  In  the  epigram  ascribed  to  Plato,  Anth.  Pol.  vii.  670: — 

aarrif}  /iiV  tXafintt  fvi  (uoifTUf  i^os, 
vvy  de  0atfo}v  tairtpos  tv 

the  Morning  and  the  Evening  stars  appear  to  be  distinguished. 

(13)  Epinom.  p.  987. 
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teristic ; the  name  Pyroeis  for  hlars  alludes  to  the  peculiar 
colour  of  that  planet,  which  can  be  perceived  by  the  naked 
eye.(''*)  Plato  likewise  applies  to  Stilbon  the  appellation  of  the 
Star  of  Mercury. 

•§  2 We  have  now  reached  the  period  when  the  Greek  astro- 
nomy, though  still  in  an  imperfect  and  unformed  state,  was  begin- 
ning to  assume  the  character  of  a science  founded  on  systematic 
observation.  Eudoxus  of  Cnidos,  whose  life  probably  extended 
from  about  406  to  350  b.c.,  who  was  jimior  to  Plato,  and  senior 
to  Aristotle,  (’®)  may  be  considered  as  the  father  of  scientific 
astronomical  observation  in  Greece.  He  was  a disciple  of  Plato 
and  Archytas ; he  resided  chiefly  at  Cyzicus,  at  the  mouth  of 
the  Euxine  Sea.  He  is  reported  to  have  visited  Egypt,  and  to 
have  there  received  astronomical  instruction  from  the  priests. 
The  account  of  Strabo  is,  that  Plato  and  Eudoxus  remained 
thirteen  years  at  HcliopoUs,  in  communication  with  the 
priests,  for  the  purpose  of  extracting  their  secret  doctrine.  ('“) 
This  period  appears,  however,  to  be  exaggerated,  nor  is 
it  likely  that  the  visits  of  Plato  and  Eudoxus  were  simul- 
taneous or  connected  with  each  other.  More  credit  is  due  to 
the  statement  of  Sotion,  who  wrote  the  History  of  the  Greek 
Philosophers  about  203  b.c.(^'^)  This  statement  is,  that  Eudoxus 
went  to  Egypt  with  Chrysippus,  the  physician,  carrying  with 
him  letters  of  recommendation  from  AgesUaus  to  Nectanabis, 
king  of  Egypt;  that  Nectanabis  introduced  him  to  the  priests; 
that  he  remained  in  Egypt  sixteen  months,  shaving  his  eye- 
brows after  the  native  fashion ; and  that  he  then  composed  his 


(14)  M.  AniRO  states  that  the  redness  of  Mars  is  greater  when  the 
planet  is  seen  hy  the  naked  eye,  than  when  it  is  viewed  throngh  a tele- 
scope, Popular  Astronomy,  b.  2>t,  c.  7. 

(15)  Eudoxus  was  horn  about  twenty-four  years  after  Plato,  and  about 
twenty-two  years  before  Aristotle.  For  a full  account  of  Eudoxus  and  his 
writings,  see  the  dissertation  of  Ideler,  Berlin  Transactions,  1828  and  1830. 
Letronne,  on  Eudoxus,  Jonm.  des  Sav.  18-10,  p.  744,  fixes  the  birth  of 
Eudoxus  at  400,  his  visit  to  Egypt  at  362,  and  his  death  at  356  b.c. 

(16)  ivii.  i.  29. 

(17)  See  Clinton,  F.  H.  vol.  iii.  p.  526. 
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cycle  of  eight  years.  (^*)  The  expedition  of  Agesilaus  to  Egfypt, 
in  which  he  placed  Nectanabis  on  the  throne,  oecurred  in  361 
B.c. ; (**)  this  year  must  therefore  be  the  date  of  the  recommen- 
dation given  by  Agesilaus  to  Eudoxus,  and  of  the  visit  of  the 
latter  to  Egypt,  if  the  account  of  Sotion  be  true.  Eudoxus  was 
at  this  time  more  than  forty  years  old,  and  he  died  at  the  age 
of  fifty-three.  Diogenes  Laertius  reports  that  while  Eudoxus 
was  residing  with  Chonuphis  of  Heliopolis,  the  sacred  bull 
Apis  licked  his  garment ; whence  the  priests  predicted  that  he 
would  be  celebrated,  hut  short-lived.  (“)  This  prediction,  which 
supposes  Eudoxus  to  he  a young  and  obscure  man,  does  not 
agree  with  the  date  of  his  visit  to  Egypt,  according  to  the  ac- 
count of  Sotion.  It  is  mentioned  by  Plutarch  that  Eudoxus 
visited  Egypt,  and  became  the  disciple  of  Chonuphis,  whom  he 
calls  a native,  not  of  Heliopolis,  but  of  Memphis.  {^’) 

Plato,  as  well  as  Eudoxus,  is  stated  to  have  profited  by  the 
lessons  of  Chonuphis  ;(^)  which  belief  may  have  given  rise  to 
the  story  of  their  joint  journey  to  Egypt.  The  instruction  in 
astronomy  which  Eudoxus  derived  from  the  priests,  during  his 
residence  in  Egypt,  is  likewise  mentioned  by  Diodorus.  (®) 
Eudoxus  is  reported  to  have  visited  Mausolus,  king  of  Caria,{**) 
whose  reign  extended  from  377  to  353  b.c.,  and  whose  wife, 
Artemisia,  erected  the  celebrated  Mausoleum  to  his  mcmoiy.(®‘) 
This  fact  affords  another  indication  of  his  lifetime.  He  is, 
moreover,  related  to  have  visited  Dionysius  the  younger  of 


(i8)  Diog.  Laert.  viti.  87. 

(ig)  Clinton,  F.  H.  vol.  ii.  p.  213.  Compare  Grote,  Hist,  of  Gr.  vol.  x. 
p.  499. 

(jo)  viii.  90. 

(ji)  De  Is.  ct  Oair.  10. 

(jj)  Plntarch,  De  Gen.  Socrat.  7 ; Clem.  Alex.  Strom,  i.  16,  § 69,  says 
that  Sechnuphis  was  the  instructor  of  Plato,  and  Conuphis  of  Eudoxus. 

(23)  i.  98.  Compare  Sen.  Q.  N.  vii.  3.  Eudoxus  was  likewise  stated 
to  hare  published  some  Dialogues  of  Dogs,  translated  from  the  Egyptian, 
Diog.  Laert.  viii.  89. 

(24)  Diog.  Laert.  viii.  87. 

(25)  Clinton,  F.  H.  vol.  ii.  p.  286. 
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Syracuse  ;(®*)  which  visit  must  have  taken  place  between  .367 
and  356  b.c. 

Eudoxus  was  a geometer  and  mathematician:  when  the 
Delians  applied  to  Plato  for  a solution  of  the  problem  of  the 
duplication  of  the  cube,  which  the  oracle  of  Apollo  had  declared 
to  be  the  condition  of  the  cessation  of  a pestilence  in  their 
island,  he  referred  them  to  Eudoxus  and  Helicon,  as  being  abler 
than  himself  to  afford  the  desired  assistance.‘(^) 

His  chief  scientific  reputation  was,  however,  founded  upon 
his  astronomical  researches.  He  was  a practical  observer  of  the 
heavens,  and  he  consigned  to  writing  the  results  of  his  observa- 
tions. According  to  Ptolemy,  he  made  astronomical  observa- 
tions, not  only  in  Asia  Minor,  but  also  in  Sicily  and  Italy.  (**) 
His  observatory  at  Cnidos  was  extant  in  the  time  of  Posidonius, 
the  early  contemporary  of  Cicero,  who  saw  from  it  the  star 
Canopus.  (®*)  He  is  related  to  have  lived  ou  a high  hill,  in  order 
to  observe  the  stars.  (*®)  The  notion  that  the  stars  could  best  be 
observed  from  high  places  occurs  elsewhere  among  the  ancients, 
and  may  even  be  traced  in  the  mythological  stories  concerning 
Atlas  and  ftometheus.  As  a proof  of  his  ardent  desire  for 
astronomical  knowledge,  a saying  of  his  was  cited,  that  he  would 
willingly  suffer  the  fate  of  Phaethon,  provided  he  could  approach 


(j6)  .£Iian,  Var.  Hist.  vii.  17. 

{27)  Plut.  do  Gen.  Soc.  8.  Compare  Idoler,  Borl.  Trans.  1828,  p.  207  j 
Montucla,  Hist,  des  Math6mati<^ues,  rol.  i.  p.  186. 

Helicon  wrote  a work  entitled  amrfXio-iiara,  and  a treatise  mfi't 
iiotniiutov,  Suidas  in  v.  The  latter  of  these  was  of  an  astronomical, 
but  the  former  of  an  astrologioal  character.  Helicon  is  likewise  stated 
by  Plutarch  to  have  predicted  an  eclipse  to  Dionysius  of  Syracuse,  when 
he  Was  staying  at  his  Court  with  Plato,  and  upon  the  verillcation  of  his 
prophecy  to  nave  been  presented  by  Dionysius  with  a talent  of  silver, 
Dion.  19. 

Concerning  Eudoxus  as  a geometer,  see  Ideler,  ib.  p.  203 — 212.  The 
curvilinear  geometij  of  Eudoxus  is  celebrated  in  an  epigram  of  Eratos- 
thenes, who  lived  from  276  to  196  b.c.  See  Bernhardy’s  Eratosthenica, 

p.  180. 

(28)  De  Apparentiis,  p.  53,  ed.  Petav. 

(29)  Strab.  ii.  5,  14 ; xvii.  1,  30. 

(30)  Petron.  Sat.  c.  88:  Eudoxus  quidem  in  cacumine  ezcelsissimi 
mentis  consenuit,  ut  astrorum  coelique  motus  deprehenderet. 
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within  such  a distance  of  the  sun  as  would  enable  him  to  discern 
its  figure  and  magnitude.  (*’) 

The  principal  astronomical  labour  of  Eudoxus  appears  to 
have  been  a descriptive  map  of  the  heavens,  which  he  exeeuted 
in  two  works,  nearly  identical  with  each  other,  one  called  the 
Enoptron,  or  Mirror,  the  other  ^^Ehmnomena,  or  Appearances. 
These  works  are  no  longer  extant ; but  the  second  of  them  was 
versified  by  Aratus,  an  Alexandrine  poct,(’®)  who  wrote  about 
270  B.C.,  and  therefore  about  a century  after  Eudoxus ; his  poem 
enjoyed  a high  reputation  in  antiquity ; it  received  the  honour 
of  being  rendered  into  Latin  verse  by  Cicero  and  Germanicus 
Ceesar,  the  grandson  of  Augustus  j and  it  has  deseended  to  our 
days,  accompanied  with  a large  apparatus  of  ancient  scholia.  (*■*) 
It  continued  to  be  used  as  a practical  manual  of  sidereal  astro- 
nomy as  late  as  the  sixth  century  of  our  cra.(’^)  It  appears 
that  Aratus  undertook  the  task  of  versifying  the  prose  work  of 
Eudoxus,  at  the  suggestion  of  Antigonus  Gonatas,  king  of  Ma- 


(31)  rjSj(€TOf  irapcurras  xat  Karafiadav  tA  roC 

SuTpov  KOi  TO  /i<yf6or  Kai  tA  tiSot,  ms  6 <bat$uv  *ora^Xry^«u,  Plutarch,  non 
posse  suav.  viv.  sec.  Epic.  11. 

(3a)  According  to  Cic.  Eep.  i.  14,  a solid  celestial  sphere  or  globe  was 
first  constructed  by  Thales  ; and  afterwards  W Eudoxus.  Cicero,  how- 
ever, appears  to  confound  the  description  of  Eudoxus  with  the  material 
globe. 

(33)  aya(f>fpfTai  fU  rov  KSio^ov  ivo  ^i^Xia  iTfp\  rmy  <f>atyoptpmy, 
(Tvpipapa  Kara  mipra  (r^tSop  aXXrjXnis,  vXfjp  oXtyaP  asjwSpn.  tA  pip  oSp  Ip 
ain-up  €iTiypd<p€Tat  EroTTrpor,  tA  Ac  srtpop  ^aipoptpa'  tt/jAt  to  ^atp6p€pa  6i  rijp 
sroit}<Ttp  avprtTaxep.  Hipparcb.  ad  Pheen.  i.  2,  p.  98,  ed.  Petav. 

The  following  pusages  relating  to  the  head  of  the  Great  Bear,  cited  from 
tlie  two  works  of  Eudoxus  by  Hipparchus,  will  serve  to  show  their  relation. 
Erom  the  Phenomena:  tmd  di  top ntprria  xai  rfjp  KaatTiiirtuiPoviroXv  Ai€;ifovff-d 
ftrrip  rj  Kr0aX^  r^s  ptyaXrjs  apKTou,  ol  di  ptra^v  Tovrmp  doTfpfs  fitrii.  dpavpoi^ 
From  the  Enoptron : drrifr3tp  A<  top  Ilfpirims  xai  napd  to  Kair- 

(TisTTfias  oA  iroXA  5iaX«(Vou(ra  tj  Kf<j)tiXf]  TTfs  ptyaXtjs  dpKTov  KeiTOi,  ol  di  ptro^v 
dcripss  sla-ip  dpavpoL  In  Phton.  i.  12,  p.  109.  The  difierences  are  merely 
verbal. 

(34)  The  list  of  ancient  commentators  on  Aratus,  printed  in  Petav. 
Uranolog.  p.  147,  contains  no  less  than  thirty -six  names.  It  must,  how- 
ever, have  been  framed  by  some  ignorant  compiler,  for  it  contains  the 
names  of  Thales  and  Parmenides.  The  names  of  the  two  Aristylli  likewise 
occur  twice. 

(33)  See  the  treatise  of  Leontius  Mechanious,  irtp'i  xaroexfv^c  'Aparfias 
(T<Paipos,  in  Buhle's  Aratus,  rol.  i.  p.  2o7. 
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cedonia.{’“)  As  Aratus  was  not  himself  a scientific  astro- 
homer, (^")  he  may  be  supposed  to  have  faithfully  reproduced  the 
descriptions  of  his  guide.  A critical  commentary  upon  these 
works  of  Eudoxus  and  Aratus,  by  the  great  astronomer  Hip- 
parchus— who  was  about  a century  posterior  to  Aratus — is, 
moreover,  extant.  We  are  therefore  able  to  judge  of  the  method 
pursued  by  Eudoxus  for  determining  the  places  of  the  stars. 
This  method  was  to  conceive  the  starry  heaven  as  distributed 
into  constellations,  with  recognised  names,  and  to  define  them 
partly  by  their  juxtaposition,  partly  by  their  relation  to  the 
zodiac,  and  to  the  tropical  and  arctic  circles.  He  did  not,  like 
modern  astronomers,  deal  with  the  stars  singly,  and  define  their 
places  by  celestial  measurement ; he  laid  down  neither  their 
right  ascension  and  declination,  nor  their  latitude  and  longi- 
tude ; but  he  gave  a sort  of  geographical  description  of  their 
territorial  position  and  limits,  according  to  groups  distinguished 
by  a common  name.(**) 

The  constellations  had  been  named  by  the  Greeks  before 
the  time  of  Eudoxus;  the  course  of  the  sun  in  the  ecliptic 
had  been  determined ; the  ecliptic  had  been  divided  into  twelve 
parts,  each  coinciding  roughly  with  a lunation;  the  celestial 
hand,  of  sixteen  degrees  in  width,  within  which  the  apparent 
motions  of  the  sun,  moon,  and  visible  planets  are  made,(*®)  had 


(36)  See  the  ancient  lives  of  Aratus,  in  Westermann’s  Biogr.  Gr.  p.  63, 
69.  The  ancient  biographer  states  that  Aratus  versified  the  KarintTpov  of 
Eudoxus,  as  he  calls  his  ttmnpov ; but  Hipparchus,  whose  authoritj-  is 
decisive,  states  that  the  poem  of  Aratus  was  founded  upon  the  (fmivofuva. 
Antigonus  Gonatas  reigned,  with  certain  interruptions,  from  277  to  239 
B.c.  For  the  time  of  Aratus,  see  Clinton,  F.  H.  vol.  iii.  p.  488 ; and 
for  an  account  of  his  writings,  see  Donaldson's  Hist,  of  Gr.  Lit.  vol.  ii. 
p.  426. 

(37)  Constat  inter  doctos  hominem  ignarum  astrologise,  Aratum, 
ornatissimis  atque  optimis  versibus  de  ccelo  stellisque  dixisse,  Cic.  de 
Orat.  i.  16. 

(38)  For  an  account  of  the  descriptive  method  of  Aratus,  see  Delambre, 
Hist,  de  TAstron.  Anc.  tom.  i.  p.  61 — 74;  Penny  Cyclopa;dia,  art.  Zodiac. 

(39)  Ptolemy,  Synt.  viii.  4,  states  that  the  zodiac  is  bounded  by  the 
motions  of  the  planets  in  latitude.  C'leomedes,  i.  4,  lays  it  down  that 
the  planets  never  exceed  the  zodiac.  Compare  Macrob.  in  Sornn.  Scip. 
i.  15,  § 10. 
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been  defined  by  twelve  constellations,  and  had  therefore  re- 
ceived the  name  of  the  zodiacal  circle.  The  originality  of  the 
labours  of  Eudoxus  consisted  in  his  comprehensive  view  of  the 
heavens,  and  in  his  description  of  the  entire  starry  sphere. 

The  ancient  astronomers  had  at  an  early  period  observed 
that  the  sun’s  annual  course  is  not  parallel  to  the  nocturnal 
motion  of  the  stars,  or  at  right  angles  to  the  axis  of  the 
world.  (“)  They  defined  this  coui'se  by  observing  the  points  at 
which  the  sun  successively  set,  and  by  marking  their  coinci- 
dence with  the  constellation  which  appeared  at  the  same  point 
upon  the  horizon.  Having  divided  the  sun’s  annual  course 
into  twelve  parts,  by  a rude  agreement  with  the  number  of 
lunations  in  the  solar  year,  they  distmguishcd  each  of  these 
twelve  parts  by  a constellation  or  sign.  The  zodiac  of  the 
Greeks  acquired,  after  a time,  a definite  width,  determined  by 
tlie  greatest  latitude  of  the  visible  planets.  But  originally 
it  could  have  had  no  defined  width;  it  had  been  used  as  a 
method  of  measuring  the  sun’s  annual  course,  before  the 
courses  of  the  planets  had  been  observed,  and  before  their  tlis- 
tances  from  the  sun’s  path  had  been  laid  down.  The  ancient 
astronomera,  until  Hipparchus,  were  ignorant  of  the  preces- 
sion of  the  equinoxes,  and  they  made  no  distinction  between 
the  sign,  or  twelfth  part,  of  the  zodiac  and  the  constellation. 
They  did  not  know  that  the  sidereal  year  is  different  from  the 
solar  year.  The  sign  of  Aries,  as  corresponding  with  the 
vernal  equinox,  was  taken  as  the  beginning  of  the  astronomical 
year ; but  Ideler  has  shown  that  the  practice  of  Eudoxus,  and 
of  other  ancients,  who  reckoned  the  equinoxes  and  solstices 
sometimes  at  the  middle  and  sometimes  at  other  degrees  of  the 
sign,  affords  no  basis  for  the  refined  inferences  which  modem 
astronomers  have  foimded  npon  it.(*') 


(.40)  On  the  elevation  of  the  north  pole,  see  Ideler,  ad  Aristot.  Meteor, 
vol.  i.  p.  506. 

(41)  Berl.  Trans.  1830,  p.  55 — 61.  Compare  the  remarks  of  Delambro 
on  other  inferences  founded  on  the  statements  of  Eudoxus,  Aslr.  Anc. 
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§ 3 Eudoxus  does  not  appear  to  have  adverted  to  the  planets 
in  his  description  of  the  heavens.  They  are  not  once  men- 
tioned in  the  comment  of  Hipparchus;  and  the  manner  in 
which  they  are  noticed  by  Aratus  raises  a strong  presumption 
that  they  were  passed  over  in  nearly  total  silence  by  his  guide. 

The  following — the  only  passage  in  which  the  planets  are 
mentioned  by  the  versifier  of  Eudoxus(*“) — is  thus  rendered 
into  English  verse  by  Dr.  Lamb,  in  his  translation  of  the  poem 
of  Aratus ; — 

Fire  other  stars  remain  of  various  size, 

That  lawless  seem  to  wander  through  the  skies : 

Ilcnce  planets  ealled ; yet  still  they  ever  run 
Through  the  twelve  signs,  the  circuit  of  the  sun. 

Thousands  of  ages  come,  thousands  depart. 

Ere  all  return  and  meet  where  once  they  start. 

Bash  the  attempt  for  artless  hand  like  mine 
To  trace  their  orbits  and  their  bounds  define : 

My  easier  task  the  circles  to  rehearse 

Of  the  fixed  stars,  and  trace  Sol's  annual  course. 

But  although  Eudoxus  (whose  object  it  probably  was  to  com- 
pose a practical  manual  for  finding  the  time  of  night)  (“),  did 
not  introduce  any  mention  of  the  planets  into  his  Mirror  of  the 
Heavens  and  his  Phsenomena ; yet  he  was  the  first  Greek 
astronomer  who  devised  a systematic  theory  for  explaining  the 


tom.  i.  p.  122.  ‘ Mais  les  donn^es  d'Eudoxe  ne  s'accordent  pas  entr’elles ; 
e'est  qu'il  n’a  point  regard^  le  ciel,  qu’il  a recueilli  les  observations  gros- 
sidres  faites  & vue,  peut-ctre  en  difihrens  terns  et  en  difiSrens  pays.  II  n’est 
^ 6tonnant  qu'avec  des  Siemens  aussi  imparfaits,  il  ait  doun6  des  discor- 
dances dnormes  ; oe  qui  ^tonne  davanti^e,  e’est  la  peine  inutile  que  se  sont 
donn^c  guclques  modernes  pour  expliquer  tout  cela,  en  supposant  des 
observations  faites  h des  dpoques  41oigu&s  les  unes  des  autres.  H faudrait 
antant  d'epoques  diilerentes  qu’  Budoxe  a nommd  d‘£toiles.  On  s’est 
accordd  a prendre  pour  id6e  iondamentale  que  les  observations  ^taient 
bonnes.  11  dtait  bien  plus  naturel  de  les  supposer  mauvaises ; mais  alors 
on  n’aurait  pu  b&tir  aucun  systeme.' 

(4j)  Aratus,  v.  461-61.  The  last  two  verses  are  correctly  ex- 
plained by  the  Scholiast  thus : ovk  Av  evdopo^r  wept  riir  irAtw^uv  ciirdt', 
apKovv  6*  dv  f ti;  pot  v6  irept  rw  dwXtuwv  fid&rjfui, 

(43)  Delambro  lays  it  down  that  the  commentary  of  Hipparchus  upon 
Eudoxus  and  Aratus,  and  which  has  the  same  character  as  the  works  it 


interprets,  “ appears  to  have  been  composed  exclusively  for  the  purpo.so 
of  facilitating  the  means  of  finding  the  hour  during  the  night,"  Hist,  de 
I'Astr.  Anc.  tom.  i.  p.  172. 
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periodic  motions  of  the  planets.  Ilis  planetary  theory  \ras, 
with  certain  corrections  and  developments,  adopted  generally 
by  the  scientific  astronomers  of  Greece  who  succeeded  him,  and 
it  ultimately  assumed  the  form  of  the  Ptolemaic  system  of  the 
world. 

It  appears  to  have  originated  in  a suggestion  of  Plato,  who 
propounded  it  as  a problem  to  the  astronomers  to  explain  the 
movements  of  the  planets  by  a hypothesis  of  equable  and  uni- 
form movements. 

The  heavenly  bodies  to  which  the  ancients  gave  the  name  of 
planets,  as  having  each  a peculiar  motion,  independent  of  the 
general  and  uniform  course  of  the  fixed  stars,  were  the  five 
planets  visible  to  the  naked  eye,  and  the  sun  and  moon. 
Sometimes  the  term  was  limited  to  the  five  erratic  stars. 

Tlie  hypothesis  of  Eudoxus  comprehended  the  seven  planets, 
and  was  as  follows  : — The  snu  and  the  moon  are  each  carried  by 
three  spheres,  one  of  which  is  that  of  the  fixed  stars,  one  moves 
along  the  zodiacal  circle  (or  ecliptic) ; and  the  third  moves  along 
a circle  oblique  to  the  zodiacal  circle ; the  latter  circle  being 
more  oblique  for  the  moon  than  for  the  sun.  Each  of  the  five 
planets  has  four  spheres,  two  of  which  are  the  spheres  of  the 
fixed  stars  and  the  zodiacal  circle.  Of  the  other  two,  one  has 
its  poles  in  the  zodiacal  circle,  (“)  and  the  other  moves  in  a 
direction  oblique  to  this  circle. 


(44)  Simplicius,  on  the  authority  of  Sosiuenes,  ap.  Schol.  Aristot. 
p.  4S)S,  Brandis.  Geminua  attributes  the  invention  of  the  hypothesis  of 
uniform  circular  movements  to  the  Pytliagoreans : see  above,  p.  131. 

(4,5)  Dr.  Whewell,  Hist,  of  the  Inductive  Sciences,  vol.  i.  p.  166,  thinks 
that  Aristotle  reported  the  hypothesis  of  Eudoxtis  erroneously,  and  that 
instead  of  saying  ‘ has  its  poles  in  the  ecliptic,'  be  ought  to  have  said,  ‘ has 
its  axis  perpendicular  to  the  ecliptic.’  According  to  the  report  of  Aristotle, 
Eudoxus  supposed  each  planet  to  have  four  spheres : 1.  that  of  the  fixed 
stars,  the  poles  of  which  would  be  identical  with  those  of  the  earth  ; 2.  a 
sphere  whose  motion  is  along  the  ecliptic,  and  whose  poles  wonld  therefore 
be  perpendicular  to  the  ecliptic ; 3.  a sphere  whose  poles  were  in  the 
ecliptic,  and  whose  motion,  therefore,  would  bo  perjiendieular  to  the  eclip- 
tic i each  of  the  planets  had  the  poles  of  this  sphere  in  different  points  of 
the  ecliptic,  with  the  exception  of  Venus  and  Mercury,  which  agreed  in 
having  the  same  poles  for  this  sphere : 4,  a sphere  whose  motion  was 
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Such  is  the  general  account  of  Aristotle ; (**)  from  which  it 
results  that  the  total  number  of  revolving  spheres  supposed  by 
Eudoxus  for  effecting  the  complex  motions  of  the  sun,  moon, 
and  five  planets,  was  twenty-six  ; namely,  six  for  the  two  former, 
and  twenty  for  the  five  latter.  Further  details  respecting  his 
scheme  are  given  by  Simplicius,  in  an  elaborate  passage  of  his 
Commentary  upon  Aristotle’s  treatise  de  Coelo,(*®)  which  it 
would  be  foreign  to  my  purpose  to  repeat,  and  stiU  more  to 
analyse.  Some  valuable  criticisms  upon  the  exposition  of 
Simplicius  are  introduced  by  Ideler  in  his  Dissertation  on 
Eudoxus. 

The  general  principle  of  all  these  systems  of  revolving  orbs 
for  each  movable  heavenly  body  was  the  same ; namely,  to  re- 
solve each  apparent  motion  into  its  elements  ; to  decompose  it 
into  its  compounding  directions ; and  to  suppose  each  of  these 
simple  or  decomposed  movements  to  be  effected  by  a separate 
orb.  It  is  diflBcult  to  understand  how  these  co-revolving  orbs 
were  conceived  to  harmonize  in  producing  a smgle  resulting 
motion : but  the  Greeks,  even  in  the  time  of  Eudoxus,  were 
subtle  geometers,  though  from  the  want  of  clocks  and  telescopes 
their  astronomical  knowledge  was  limited  and  unprccisc ; and 
they  doubtless  had  formed  a clear  idea  as  to  the  solution  of  a 
problem  which  was  substantially  geometrical.  The  hypothesis 


transverse  to  the  ecliptic,  and  whose  poles  therefore  would  likewise  be 
transverse  to  the  ecliptic.  The  report  of  Aristotle  is  consistent  with  itself, 
and  appears  to  be  correct.  If  the  third  sphere  hud  its  poles  perpen- 
dicular to  the  ecUptic,  its  motion  would  be  in  the  direction  of  the  ecliptic, 
and  it  would  coincide  with  the  second  sphere.  The  subject  is  copiously 
explained  by  Simplicius,  ib.  p.  4ti9,  col.  b.  Compare  Ideler,  Bcrl.  Trans. 
1830,  p.  78. 

(46)  Metaph.  xi.  8. 

(47)  Ideler,  Berl.  Tr.  1830,  p.  81,  by  an  oversight  or  error  of  the  press, 
states  the  number  as  27. 

(48)  See  Schol.  Aristot.  ed.  Brandis,  p.  498.  In  composing  this 
account  Simplicius  cousulted  the  History  of  Astronomy  by  Eudemus,  and 
the  Commentary  of  Sosigenes,  the  astronomer  who  guided  Julius  Cwsar  in 
the  reform  of  the  Roman  calendar.  He  likewise  refers  to  a work  of 
Eudoxus  on  Velocities — utpi  raxuv. 

(49)  Bcrl.  Trans.  1830,  p.  73. 
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of  revolving  spheres  originated  in  the  primitive  idea  of  a solid 
crystalline  firmament,  in  which  the  stars  were  set,  and  which 
made  a rotatory  motion  roimd  the  earth  every  twenty-four  hours. 
This  idea  was  entertained  by  the  Ionic  philosophers,  who  spoke 
of  the  stars  being  attached,  like  nails  or  studs,  to  the  hollow 
celestial  sphere ; {^)  and  even  Aristotle  conceives  the  fixed  stars 
as  owing  their  motion  exclusively  to  the  sphere  in  which  they 
are  fastened,  and  by  which  they  are  whirled  round  the  earth. 
This  supposition  was  natural,  and  not  unphilosophical,  with  re- 
spect to  the  appai'cnt  motion  of  the  fixed  stars  ; their  movements 
being  simultaneous  and  uniform,  were  adequately  explained  by 
the  simple  hypothesis  of  a revolving  sphere  to  which  they  were 
all  fastened.  It  might  seem  improbable  that,  if  each  star  had 
an  independent  movement,  all  should  move  uniformly,  and  re- 
tain constantly  the  same  relative  positions  to  one  another.  The 
Copemican  hypothesis  likewise  reduces  the  diurnal  revolution  of 
the  fixed  stars  to  a single  cause ; but  it  makes  that  cause  the 
rotation  of  the  earth  itself,  instead  of  the  rotation  of  the  starry 
sphere.  But  when  the  theory  of  the  diurnal  revolution  of  the 
starry  firmament  round  the  earth,  which  afforded  a simple  and 
satisfactory  explanation  of  the  movement  of  the  fixed  stars, 
came  to  be  appbed  to  the  sun,  moon,  and  planets,  its  imsuit- 
ability  became  apparent.  It  was  necessary  to  multiply  the 
spheres,  in  order  to  account  for  the  anomalous  tracks  of  these 
bodies,  as  compared  with  that  of  the  fixed  stars ; and  thus  the 
explanation  lost  its  simplicity,  which  was  its  principal  recom- 
mendation, while  it  remained  limited  to  the  fixed  stars,  accord- 
ing to  the  original  intention. 

The  periodic  times  of  the  five  planets  were  stated  by  Eu- 
doxus, as  we  learn  from  Simplicius : (*')  the  following  is  his 
statement,  to  which  the  true  times  are  subjoined,  for  the  sake  of 
comparison : — 


(50)  See  above,  p.  93.  The  word  5Aot  in  Homer  is  used  merely  to  signify 
au  ornamental  stud,  and  not  a nail  for  fastening.  It  probably  had  the 
same  meaning  in  the  writings  of  the  ancient  Ionian  Anaximenes, 

(51)  Ib.  p.  199  b. 
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Statement  of 
Eudoxus. 

True  time.. 

V. 

T. 

D. 

H. 

Mercury  . 

...  1 

— 

87 

23 

Venus 

...  1 

— 

224 

16 

Mars  . . 

...  2 

1 

821 

23 

Jupiter  . 

...  12 

11 

315 

14 

Saturn 

...  80 

29 

174 

1 

Upon  this  determination  two  remarks  may  be  made.  First, 
the  error  with  respect  to  Mercury  and  Venus  is  considerable ; 
with  respect  to  Mercury,  it  is,  in  round  numbers,  365  instead 
of  88  days,  more  than  four  times  too  much.  Aristotle  remarks 
that  Eudoxus  distinguishes  Mercury  and  Venus  from  the  other 
three  planets  by  giving  them  one  sphere  eaeh,  with  the  poles  in 
common.  The  proximity  of  Mercury  to  the  sun  would  render 
its  course  diflScult  to  observe  and  to  measure ; but  the  eause 
of  the  large  error  with  respect  to  Venus  (130  days),  is  not 
apparent. 

With  respect  to  the  long  periodic  times  of  Jupiter  and 
Saturn,  the  approximation  is  close;  and  the  accurate  deter- 
mination of  an  astronomical  period  of  thirty  years  proves  the 
continuity  of  observation  for  a considerable  antecedent  period : 
such  a fact  could  not  have  been  ascertained  by  the  observation 
of  a single  revolution  of  Saturn,  or  within  the  lifetime  of  a 
single  observer. 

Eudoxus  further  stated  the  synodic  periods  of  the  several 
planets  (®*),  as  is  shown  in  the  foUovring  table  ; — 

Statement  of  Eudoxus.  True  time. 


M.  D. 

Y. 

D. 

Mercury 

— 110 

— 

116 

Venus  . . 

• • 

19  — 

1 

219 

Mars  (**) 

. • • 

8 20 

2 

49 

Jupiter  ■» 
Saturn  ) 

nearly 

13  “ 

1 

1 

34 

13 

(j2)  Simplic.  ib.;  in  p 

. ‘199,  col.  b,  line  25,  read 

(iTTo  <p<2(r(6>s  for  diro<pa<rfQ)t, 

(53)  Ideler,  ib.  p.  78, 

thinks  that  the  numbers  in  the  text  of  Simplicius 
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Setting  aside  Mars  (as  to  wliicli  a corruption  of  the  text  may 
be  supposed),  the  numbers  given  by  Eudoxus  for  the  periodic 
times  of  the  planetary  conjunctions  approach  closely  to  the 
true  times,  as  may  be  more  clearly  seen  in  the  subjoined  com- 
parison : — 


Time  of  Eudoxus. 

True  time. 

Days. 

Days. 

Mercury  . . 

...  110 

116 

Venus  . . . 

...  570 

584 

Mars  . . . 

...  260  [qy.  770] 

780 

Jupiter  1 
Saturn  J 

. about  390  (“*) 

399 

378 

The  early  Greek  astronomers,  from  Thales  to  Anaxagoras 
and  Democritus,  paid  little  attention  to  the  planets,  which  they 
classed  rather  with  wandering  meteors,  or  comets,  than  with 
the  fixed  stars  ; the  latter,  which  made  an  equable  motion  every 
night,  and  always  retained  the  same  positions  with  respect  to 
one  another,  not  only  appeared  to  them  as  endued  with  that 
immutability  which  was  characteristic  of  the  divine  nature,  but 
also  afforded  a better  measure  of  nocturnal  time,  when  the  sun- 
dial could  give  no  assistance.  The  names  of  the  five  planets 
first  occur  in  the  cosmical  scheme  of  Philolaus,  who  was  a con- 
temporary of  Socrates : the  Pythagorean  School  of  that  date 
had  doubtless  a general  idea  of  their  movements.  The  same 
general  acquaintance  with  the  number  and  course  of  the  planets 
was  possessed  by  Plato.  The  fuller  and  more  exact  knowledge  of 
Eudoxus  respecting  the  planets,  and  particularly  his  determina- 
tion of  their  periodic  and  synodic  times,  appears  to  have  been 
chiefly  derived  from  the  Egj'ptian  priests.(**)  His  visit  to  Egypt 


for  Mars  are  corrupt,  and  that  the  true  reading  ia  probably  twenty-five 
mouths  twenty  days.  The  irregular  curve  line  described  by  the  planets 
was  called  £e2o(ov  iir7ro7r<£ij.  Sec  Simphe.  ib.  p.  50U,  col.  a,  and  Ideler,  ib. 

p.  88. 

(54)  The  month  of  Eudoxus  is  reckoned  at  thirty  days. 

(55)  Speaking  of  the  motions  of  the  five  planets,  Seneca  says : Eudoxus 
primus  ab  ^gypto  hos  molus  in  Gratciam  transtulit,  Kat.  Qua'st.  vii.  3. 
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is  well  attested ; and  without  adopting  the  extravagant  theory 
of  a profound  astronomical  science,  handed  down  by  successive 
generations  of  the  Egyptian  priesthood  from  a remote  antiquity, 
we  may  reasonably  believe  that  the  Egyptians  preceded  the 
Greeks  as  practical  observers  of  the  celestial  bodies,  and  that 
they  had,  at  the  beginning  of  the  fourth  century  before  Christ, 
accumulated  a larger  stock  of  astronomical  facts  than  their  more 
intelligent  and  more  scientific  neighbours.  We  have  the  distinct 
testimony  of  Aristotle  as  to  the  astronomical  observations  of 
the  Egyptians  having  been  carried  on  for  years  before  his  time. 
In  his  treatise  de  Coelo,  after  describing  an  occultation  of  Mars 
by  the  moon,  which  he  had  himself  observed,  he  proceeds  to 
state  that  similar  occultations  of  other  stars  had  been  observed 
by  the  Egyptians  and  Babylonians  : he  remarks  that  they  had 
ob.served  the  heavens  for  many  years,  and  that  the  Greeks  had 
received  from  them  many  oral  reports  concerning  each  of  the 
stars. {**)  In  his  Meteorologies,  he  appeals  to  the  Egyptians^ 
as  attesting  the  fact  that  some  of  the  fixed  stars  acquire  a tail 
like  a comet ; he  adds  that  their  testimony  is  credible  though 
only  hearsay. {*')  It  will  be  observed  that  Aristotle  does  not 
speak  of  the  Egyptians  as  having  composed  any  astronomical 
treatises,  or  as  having  communicated  to  the  Greeks  any  observa- 
tions in  writing. 

The  knowledge  of  the  planetary  bodies  began  at  this  time 
to  be  regarded  by  the  Greeks  as  essential  to  a truly  scientific 
and  accomplished  astronomer.  ‘ It  is  necessary  (says  Plato,  or 
the  Platonic  author  of  the  Epinomis)  that  the  genuine  astrono- 
mer should,  not  like  Hesiod  and  others  such  as  Hesiod,  confine 
himself  to  a knowledge  of  the  risings  and  settings  of  the  con- 
stellations ; he  ought  to  be  likewise  acquainted  with  the  circuits 
of  the  seven  planets,  and  of  the  eighth  celestial  sphere.'(*®) 

The  Chaldmans  had  by  this  time  applied  their  knowledge 


(56)  Coel.  ii.  12,  3.  See  below,  § 4. 

(57)  Meteor,  i.  6,  § 9. 

(j8)  Epioom.  § 11,  p.  990. 
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respecting  the  planets  and  their  movements  to  astrologies! 
purposes.  This  applieation  became  known  to  Eudoxus,  who,  with 
the  scientific  spirit  characteristic  of  a Greek,  condemned  it  as 
deceptive.  (“)  The  prognostics  to  be  derived  from  the  move- 
ments of  the  planets  respecting  human  affairs  are  mentioned  by 
Plato  in  the  Timaus  ;(*®)  but  he  does  not  connect  them  with 
the  nativity  of  the  person  whose  fortimes  are  in  question. 

§ 4 Physical  speculation  may  be  considered  to  have  origi- 
nated in  Greece  with  Thales  in  the  sixth  century  b.c.  Ethical 
and  political  sjieculation,  in  a systematic  and  scientific  foim,  took 
its  rise  with  Socrates  in  the  fifth  century. (**)  So  rapid  was 
the  progress  of  intellectual  investigation  among  this  highly 
endowed  nation,  that  in  the  following  century  Aristotle  attempted 
to  comprehend  the  entire  cucle  of  physical,  metaphysical, 
logical,  ethical,  and  political  science,  in  his  philosophy,  and 
believed  himself  to  have  accomplished  this  object. (•*)  One  of 
his  extant  treatises,  that  concerning  the  Heaven  {mpl  ovpa- 
i»ou),(®)  relates  to  the  form  and  movement  of  the  universe  and 
of  its  constituent  parts,  and  properly  belongs  to  astronomical 
science  considered  in  its  widest  extent.  The  treatise  on  Meteo- 
rology is  confined  to  the  region  intermediate  between  the 
earth  and  the  region  of  the  stars.  It  includes  inquiries  into 
the  nature  of  meteors,  comets,  and  the  Milky  Way.  A third 
treatise,  of  an  astronomical  character,  attributed  to  Aristotle, 
and  included  in  the  collection  of  his  works,  is  entitled  wepl 
k6<tpov  (Concerning  the  World,  or  the  Universe),  but  it  is 


(59)  Cic.  de  Div.  ii.  42. 

(60)  p.  40.  i^d^ovf  Kat  trqutia  ray  /t€Ta  raCra  ytin]<TOH€Vov  Toir  ivyaiuyoit 
Xoyi'f((7d(U  mfiimvai. 

(61)  Aristotle  was  bom  eighty-five  years  after  Socrates,  and  forty-five 
years  after  Plato. 

{62)  See  Meteor,  i.  1 ; Eth.  Nic.  ad  fin. ; and  compare  Cic.  Fin.  i.  4. 
(63)  For  an  accoimt  of  the  Commentary  of  Simplicius  on  Aristotle's 
Treatise  de  Coclo,  see  Delamhre,  Hist,  de  I’Astr.  Anc.  tom.  i.  p.  301. 
Concerning  this  Commentary,  see  likewise  the  art.  Simplicius,  by  Brandis, 
in  Dr.  Smith’s  Diet,  of  Anc.  Biogr.,  and  Cramer  in  the  Philol.  Mus.  vol.  ii. 

p.  688. 
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unquestionably  spuiious,  and  was  probably  composed  in  the 
last  century  b.o.  A Latin  translation  of  it  is  in  the  works  of 
Apuleius.(®'‘)  Aristotle  appears  likewise  to  have  written  a 
separate  treatise  on  astronomy,  now  lost,  which,  according  to 
Diogenes  Laertius,  was  comprised  in  one  book,  and  was  there- 
fore of  limited  extent. (*^) 

Aristotle  considered  astronomy  as  a science  founded  on 
observation  of  the  celestial  phenomena,  and  on  mathematical 
calculation.  (**)  He  describes  it  as  occupied  with  an  essence 
which  is  the  object  of  sensation  and  is  eternal ; and  as  being 
more  intimately  connected  with  mathematical  science  than  any 
other  branch  of  philosophy.  (“^) 

All  men,  according  to  Aristotle,  whether  Greeks  or  bar- 
barians, have  a conception  of  gods  ; and  all  agree  in  placing  the 
habitation  of  the  gods  in  the  most  elevated  region  of  the  uni- 
verse.  This  region  is  called  heaven  or  tether ; it  is  imperishable 
and  immortal ; and  is  therefore  fitted  for  the  residence  of  im- 
mortal natures.  (®*) 


(64)  The  treatise  Do  Mundo  is  properly  pseudonymous  j it  is  addressed 
to  Alexander  the  Great.  See  c.  1 : vpmiv  ti  o'lmi  yt  <tnl  aoi  tiytfwvav  am 
api<rrtf  k.t.X.  The  first  chapter  is  adapted  by  Apuleius,  who  omits  the 
^dication  to  Alexander,  and  inserts  an  acknowledgment  of  obligations  to 
Aristotle  and  Theophrastus.  See  below,  ch.  ir.  § 2. 

(65)  Aristotle,  de  Cosl.  ii  10,  refers  to  his  own  treatise  on  astronomy 
as  containing  a sufliciently  full  account  of  the  order  and  distances  of  the 
stars  ; henee,  unfortunately,  he  omits  this  subject  in  his  extant  treatise  de 
Ctelo.  Aristotle’s  treatises  wore  not  divided  by  himself  into  books : the 
divisions  in  our  manuscripts  were  made  in  later  times  by  the  grammarians: 
a book  of  Aristotle,  according  to  their  division,  may  be  taken  as  equal  to 
about  twenty  or  thirty  printed  octavo  pages. 

(66)  6i6  Tag  fiiv  dp\ag  rag  ircpi  tKcurrov  ipmipiag  corl  wopadoOrai. 

fi’  oiou  TTfv  dcTTpft\fryiKj)v  piv  (pirgtpUtvTrjg  d<rrpdXoyuci)g  firtar^pijg'  Xijtp&fvratv  yap 
bcovwr  Tuv  ipatvaptvatv,  ovrag  tvpt&rpravai  darpoXoyiKat  uTrcAeifeiv,  Anal.  Pnor. 
i.  30.  KaddiTfp  01  pa&ffpaTiKai  rd  n(pi  TTjv  atrrpaXaytav  dguevvovaiif,  ovr«  del  koI 
TOP  f^vaiKop  T«  gjxtipnpfpa  Trpanop  rd  nfpt  rd  Aup^cavra  Ktii  rd  pipy)  rd  ngpX 
iKaoTop,  fTTfiO'  ot/Tu  Xcyfip  rd  did  ti  xai  Tag  airing,  fj  dXXiag  irug,  De  Part. 

An.  i.  1. 

(67)  Metaph.  xi.  8. 

For  a summary  of  the  astronomical  opinions  of  Aristotle,  see  Bicse, 
Philosophic  dcs  Aristoteles,  vol.  ii.  p.  69 — 92. 

t68)  Ccel.  i.  3 ; ii.  1.  Speaking  of  the  esther  (which  with  Plat.  Crat. 
25,  ne  derives  from  dt'i  0itv),  he  remarks  thus : fonct  Si  sat  ravpapa  napd  rap 
dpjfouap  SiaSgSda-Bai  p*XP^  sat  rov  pip  ^pdrov,  tovtop  rip  rpdmp  vnoXapffapdprap 
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He  conceives  the  heaven  to  he  di\-ine,  without  beginning  or 
end  ; and  for  this  reason  to  be  endowed  with  the  circular  form, 
whose  nature  it  is  to  move  perpetually  in  a circle.  (**)  This 
form  is  a sphere.  The  spherical  heaven,  or  universe,  is  shaped 
with  greater  accuracy  than  is  attainable  by  the  work  of  any 
human  hand;('®)  its  motion  is  likewise  equable.(^) 

In  this  spherical  heaven  the  celestial  bodies  are  fixed.  Their 
motion  is  due  to  the  motion  of  the  spherical  orbs  to  which  they 
are  attached.  They  are  not  of  a fiery  nature,  but  their  light 
and  heat  are  produced  by  their  circular  motion,  and  by  their 
consequent  collision  with  the  air.(^^) 

Aristotle  further  holds  that  the  form  of  the  heavenly  bodies 
themselves  is  spherical.  His  chief  ground  for  this  conclusion 
is,  that  a sphere,  which  has  no  instrument  fitted  for  motion,  is 
the  form  best  suited  to  bodies  which  are  fixed  in  a movable 
sphere,  but  have  no  motion  of  their  own.  He  adds,  that  the 
shape  of  the  moon,  in  her  several  phases,  proves  that  she  is 
spherical.  The  crescent-shaped  appearance  of  the  sun  in  an 
eclipse  likewise  proves  the  sphericity  of  the  moon.  But,  he 


ovirtp  sal  if  \tyofiiv'  cv  yap  airaf  ovde  6is  AX*  armpoKis  lifi  vopi^tiv  ras 
airras  at^ucvfiaBai  ^pas,  i.  3,  § 12.  Be  repeats  almost  the  same 

words  in  Meteor,  i.  3. 

Lucretius  thus  explains  the  reason  irhy  heaven  is  supposed  to  be  the 
seat  of  the  gods  (v.  1186 — 91) 

In  coeloque  deum  sedes  et  templa  locarunt. 

Per  coelum  volvi  quia  lux  ot  luna  videtur, 

Luna,  dies,  ct  nox,  et  noctis  signa  serena, 

Boctivagicque  faces  ccoli,  flammiequc  volantes, 

Nubila,  sol,  imbres,  nix,  vonti,  fulmina,  grando, 

Et  rapidi  fremitus,  et  murmura  magna  minarum. 

The  word  is  derived  from  alda ; but  the  author  of  the  pseud- 
Aristotelic  treatise  de  Mundo,  c.  2,  rejects  this  etymology,  and  derives  it 
from  del  6tlv,  after  Plato  and  Aristotle. 

(69)  avayKT)  vw  Ktvrjaiv  ai^inv  V7rapx€ip.  circl  3*  S oiipavds  TotovTOt  {aupa 
yap  Ti  6etoy),  rovro  t6  eyKvKXtov  (rwpo,  3 <j>vaft  KivtiToi  xuicX^  act.  Coal. 
II.  3,  2. 

(70)  CcbI.  ii.  "1, 13 : ori  piv  o'<f>aipo€itris  toTiv  i Kotrpos,  S^\ov  « rovrap, 

cat  3ti  kot’  ttKptfitlav  fproppot  ovras  Hart  pr)Bip  pi)Tt  xttpoKpiyrop  wapa- 

ffXijffi'tac  pijr'  SKXo  pjjBip  rap  trap’  i)pip  (P  dt^flaXpoIt  <f>aipoptpap. 

(71)  Ccel.  ii.  6.  (71)  CobL  ii.  7,  8. 
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reasons,  if  one  of  the  heavenly  bodies  is  spherical,  the  others 
must  have  the  same  form.(^) 

Aristotle  accounts  for  the  fact  that  the  fixed  stars  twinkle, 
and  not  the  planets,  by  the  comparative  distance  of  the  former. 
He  supposes  that  twinkling  is  an  affection  of  our  sight,  caused 
by  the  strain  of  the  eye  to  see  so  remote  an  object.  (^*)  He  like- 
wise argues  that  the  stars  have  no  rotatory  motion,  from  the 
fact  that  the  moon  always  turns  the  same  face  to  the  earth. 

With  regard  to  the  distances  of  the  heavenly  bodies,  and 
their  order  in  succession  from  the  centre  of  the  universe, 
Aristotle  refers  to  the  exposition  in  his  separate  Treatise  on 
Astronomy,  now  no  longer  extant.  He  lays  it  down,  however, 
that  the  circular  motion  of  the  external  sphere  of  the  fixed  stars 
is  the  most  rapid,  that  the  motion  of  the  spheres  nearest  to  the 
centre  is  the  slowest ; and  that  the  velocity  of  the  motions  of 
the  intermediate  spheres  (each  of  which  has  a proper  motion 
contrary  to  that  of  the  universe)  is  in  the  ratio  of  their  dis- 
tances. The  latter  fact  is,  he  remarks,  demonstrated  by  the 
mathematicians.  (^*) 

A difficulty,  however,  occurs  to  him  with  respect  to  this 
hypothesis.  It  would  be  natural,  he  observes,  that  the  motions 
of  the  bodies  nearest  the  external  sphere  should  be  the  most 
simple ; whereas  the  motions  of  some  of  the  planets  are  more 
intricate  and  complex  than  the  motions  of  the  sun  and  the 
moon,  although  these  planets  are  further  than  the  sun  and 
moon  from  the  centre  and  nearer  the  sphere  of  the  fixed  stars. 
As  a proof  that  some  of  the  planets  are  more  distant  from  the 
earth  than  the  sun  and  moon,  Aristotle  mentions  that  he  had 
himself  observed  an  occultation  of  Mars  by  the  moon  when  half 
full,  the  planet  immerging  under  the  dark  side  of  the  moon, 
and  emerging  at  the  bright  side.  With  regard  to  the  other 
planets,  he  refers,  for  a proof  of  their  position  beyond  the  sun 
and  moon,  to  ancient  observations  of  the  Egyptians  and  Baby- 


(73)  CobI.  ii.  11.  (74)  Ib.  8,  § 10. 

(75)  Ib.  § 11.  (76)  Ib.  § la 

u 
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lonians,  which  had  become  known  to  the  Greeks.  P)  Another 
difficulty  which  he  states  is,  that  the  external  sphere  should 
contain  so  many  stars  as  to  appear  innumerable,  whereas  the 
other  spheres  contain  only  one  heavenly  body,  endued  with  a 
movement  peculiar  to  itself.  Of  these  difficulties  Aristotle  pro- 
pounds the  following  solutions ; As  to  the  first,  he  lays  it  down 
that  the  inconsistency  arises  from  the  erroneous  assumption  that 
the  heavenly  bodies  are  destitute  of  life.  If  we  assume,  as  we 
ought  to  assume,  that  they  are  endowed,  not  only  with  life,  but 
with  will  and  power  of  action,  the  difficulty  vanishes.  Each 
orb  accomplishes  its  circuit  according  to  the  best  means  at  its 
command.  The  external  sphere,  as  being  the  most  perfect  and 
divine,  efiects  its  purpose  by  a simple  and  uncomposed  motion. 
The  earth,  being  furthest  from  the  external  sphere,  has  no  mo- 
tion ; the  bodies  nearest  to  it  are  unable  to  move  with  effect ; 
the  middle  bodies  overcome  the  obstacles  by  their  energy,  but 
only  with  complex  and  irregular  movements,  p)  As  to  the  second 


(77)  SfAoioat  ^ Koit  nfp\  Tovf  nWovs  aorepac  X/yovo*»v  ol  ndkai  rmjprjKOTff 
9K  irXctoTotr  trvy  Alyvirrtoi  «cui  Do/SvXtfj/ioi,  rrap*  Itu  iroWas  niarut  *x^h**'  ntpi 
tKd<rrov  to>v  a<rrp<t>Vf  Coel.  ii  12,  § 3. 

For  TTioTfit  Buttmann  emends  murrtic,  which  is  evidently  the  true 
reading  (Ideler  on  the  Cbaldiean  astronomy).  Aristotle  means  to  sav  that 
the  information  received  by  the  Greeks  from  the  Egyptians  and  Baby- 
lonians on  this  subject,  was  not  written,  but  oral. 

Macrob.  in  Somn.  Seip.  i.  14 : Apud  Grmcos  aster  et  astron  diversa 
significant : et  aster  Stella  est,  astron  signum  stellis  coactnm,  quod  nos 
sidus  vocamus. 

Schol.  Arat.  10 : l<rrtov  Si  on  aar^p  piv  ttmv  t «al  uiimi'  f’lrrl  *al  oi  lead’ 
airop  MSflreu,  ojop  Kpopos,  Zfi/s,  leai  rd  roiaOra'  atrrpop  Of  to  Tf  Kipovfupop  sal 
KOI  tK  irX«i'(7T(i)ii  doTipon'  aaern//ia,  oios  KapKipos,  Afo>p.  Read  sal  sad*  avriip 
KipttTai.  The  latter  definition  adds  a condition  which  is  not  in  the  first. 
Moreover,  if  it  be  strictly  interpreted,  neither  word  could  be  applied  to  a 
single  fixed  star,  such  as  Sirius  or  Arcturus.  A similar  defiuition  is  given 
by  Galen  in  Hippocr.  Epid.  i.  vol.  17,  parti,  p.  16,  ed.  Kiihn.  He  remarks 
that  a single  star  is  sometimes  called  Sarpov,  but  that  a constellation  is 
never  called  d<mjp.  The  distinction  in  question  may  be  observed  in  later 
times,  but  it  is  unknown  to  the  earlier  writers.  Aristotle,  for  example,  uses 
the  two  words  interchangeably.  Achilles  Tatius,  c.  14,  who  draws  the 
same  distinction,  admits  that  it  was  not  observed  by  the  earlier  writers. 
The  Latin  writers  are  equally  inconsisti'nt  as  to  the  distinction  between 
Stella  and  sidus,  attributed  to  them  by  Macrobius.  Sidus  is  somclimos 
applied  to  the  planets,  and  sometimes  to  the  sun  and  moon. 

(78)  This  explanation  of  the  motion  of  the  planets  is  not  very  unlike 
the  explanation  of  the  origin  of  evil,  given  by  Leibnitz  in  his  Thdomede. 
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objection,  he  thinks  that  the  external  sphere,  being  the  first 
and  most  perfect,  would  naturally  contain  the  largest  number 
of  stars ; but  he  adds,  that  Nature  in  some  degree  compensates 
the  superior  number  of  stars  in  the  outward  orb,  by  giving  to 
the  interior  orbs  a greater  number  of  motions.  (™) 

The  idea  that  the  stars  are  living  bodies,  eminently  par- 
taking of  the  divine  nature,  occurs  elsewhere  in' the  writings  of 
Aristotle.  (*“)  He  supposed  this  nature  to  inhere  especially  in 
the  bounding  sphere  of  the  universe,  which  approached  nearest 
to  the  habitation  of  the  Godhead. 

§ 5 Aristotle  elsewhere  expounds  the  views  of  some  of  the 
mathematicians,  to  which  he  subjoins  his  own,  respecting  the 
number  and  agency  of  the  revolving  spheres  to  which  the  mo- 
tion of  the  heavenly  bodies  was  supposed  to  be  due.  He  gives 
tbis  exposition  with  some  doubt;  for  he  exhorts  any  of  his 
readers  who  may  arrive  at  a different  result,  either  from  his 
own  researches  or  from  those  of  others,  to  treat  both  autho- 
rities with  respect,  but  to  follow  the  more  accurate. 

He  first  describes  the  hypothesis  of  Eudoxus  respecting  the 
causation  of  the  planetary  movements  by  a plurality  of  revolving 
orbs,  to  which  we  have  already  adverted  ;(***)  and  he  proceeds 
to  mention  the  modification  of  that  theory  made  by  Callippus. 
Callippus  was  a native  of  Cyzicus,  where  he  studied  with  a 
certain  Polemarchus,  a friend  of  Eudoxus : he  went  subsequently 
to  Athens,  where  he  resided  with  Aristotle,  occupied  in  concert 
with  that  philosopher  in  correcting  and  completing  the  Eudoxean 


(79)  CobI.  ii.  12. 

(80)  Thus  iu  Phys.  ii.  4,  § 6,  he  points  out  the  inconsistency  of  those 

who  hold  that  animals  and  plants  were  created  by  design,  but  that  the 
heaven  and  the  most  divine  ot  all  visible  objects  originated  spontaneously  : 
tAv  d*  ovpaifov  sol  TO  Buarara  t£>v  (jwvfpajv  air6  tou  avrofidrov  yfvttrBai.  Else- 
where he  lays  it  down  that  the  stars  are  much  more  divine  than  man.  Eth. 
Nic.  vi.  7,  § 4:  d*  ort  jSvXrioroy  uvSpamnfTwv  aWw  fvKvc,  oudiv  sal 

yap  avBp^nv  SWa  no\v  Bttortpa  rfjv  (pvaiVt  oiovra  (fyavfpt^ard  yt,  if  Siv  6 
Kua-poe  avvtoTTiKtv.  Plato,  in  the  Timaius,  § 15,  p.  40,  calls  the  stars  Btal 
opoToi.  The  divine  nature  of  the  stars  was  a prevalent  belief  of  tlie 
ancients. 

(81)  Above,  p.  152. 

u 2 
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hypothesis.  This  hypothesis  accorded  with  the  opinions  of 
Aristotle,  because  it  supposed  all  the  heavenly  bodies  to  move 
in  circles  round  the  earth  at  the  centre  of  the  universe. 
Aristotle  describes  the  hypothesis  of  Callippus  as  agreeing  with 
that  of  Eudoxus  in  the  distances  of  the  spheres,  and  also  in 
their  number  with  respect  to  Jupiter  and  Saturn.  But  Callip- 
pus gave  an  additional  sphere  to  each  of  the  other  three  planets, 
and  two  additional  spheres  to  the  sun  and  moon  respectively. 
According  to  the  original  scheme  of  Eudoxus,  the  total  number 
of  spheres  was  twenty-six ; Callippus  increased  this  number  to 
thirty-three. 

The  hypothesis  of  Callippus  was  known  only  from  the  his- 
tory of  astronomy  by  Eudemus,  the  disciple  of  Aristotle.  Cal- 
lippus did  not  publish  it  to  the  world  in  any  writing  of  his  own. 
The  reason  assigned  by  Eudemus  for  the  two  additional  spheres 
allotted  by  Callippus  to  the  sun  was  the  anomaly  of  its  annual 
movement  as  shown  in  the  unequal  inten-als  between  the  sol- 
stices and  equinoxes,  discovered  by  Euctemon  and  Meton.(’^) 
The  reason  why  Callippus  allotted  an  additional  sphere  to  each 
of  the  three  planets.  Mars,  Venus,  and  Mercury,  was  succinctly 
and  perspicuously  stated  by  Eudemus;  but  Simplicius  either 
omitted  the  statement,  or  it  has  fallen  from  his  text.(^) 

The  scheme  of  Aristotle  is  founded  on  that  of  Callippus, 
but  adds  to  it  a new  element,  lie  assumes,  with  Callippus, 
eight  spheres  for  the  advancing  motions  of  Saturn  and  Jupiter, 
and  twenty-five  for  those  of  the  other  three  planets,  together 
with  the  sun  and  moon,  lie  then  assumes  a separate  set  of 
spheres,  for  eflfecting  the  retrograde  motions ; these,  according 
to  his  principle  of  calculation  (which  is  to  deduct  one  sphere 


(82)  Simplic.  ib.  p.  398,  col.  b.  The  first  year  of  the  Callippic  cycle 
was  330  B.c.  The  lifetime  of  Callippus  may  be  supposed  to  have  coin- 
cided nearly  with  that  of  Aristotle  (384— 322  B.c.).  Concerning  Callip- 
pus. see  the  article  in  Dr.  Smith’s  Diet,  of  Anc.  Biogr.  Concerning  the 
Callippic  cycle,  and  its  scientific  character,  see  above,  p.  122. 

(83)  The  date  of  these  observations  is  432  b.c. 

(84)  Simplic.  ib.  p.  500,  col.  a. 
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for  each,  and  to  omit  the  lowest  planet  altogether),  arc  six  for  the 
two  highest  planets,  and  sixteen  for  the  three  others,  together 
with  the  sun  and  moon.(**)  By  adding  twenty -two  to  the 
number  of  Callippus,  he  makes  the  total  number  of  spheres 
fifty-five.  (**) 

The  spheres  of  Eudoxus,  Callippus,  and  Aristotle  are  not 
mathematical  hypotheses,  imagined  for  the  sake  of  solving  a 
mechanical  problem.  As  bas  been  already  observed,  they  are 
solid  though  transparent  substances,  to  which  the  heavenly 
bodies  are  firmly  attached.  The  heavenly  body  itself  is  devoid 
of  all  motive  principle : its  motion  is  due  to  the  spheres  by 
which  it  is  borne. 

§ 6 Aristotle  holds  that  the  heat  and  light  of  the  sun  are 


(85)  Metaph.  xi.  8.  The  nnmheTS  6 and  10  are  obtained  by  dednetintr 
from  the  8 apherea  of  the  2 superior  planets  one  sphere  for  each,  and  by 
making  a similar  deduction  from  the  20  spheres  of  the  two  intermediate 
planets,  and  of  the  sun  and  moon.  The  following  table  exhibits  the 
difference  beta'een  the  schemes  of  Callippus  and  Aristotle : — 

Callippus.  Aristotle. 


Moon 5 spheres  S spheres 

Sun 6 6-1-4 

Mercury 5 6-1-4 

Venus 6 6-1-4 

Mara 6 6-f4 

Jupiter 4 4-1-3 

Saturn 4 4-1-3 


Total 


. 33 


55 


Aristotle  calls  the  spheres  which  give  the  retrograde  motion— contrary 
to  the  motion  of  the  spheres  to  which  they  are  respectively  attached — 
a<t>aipai  d«XiTTouotu,  from  dvfXo-ra),  to  unroll  or  unwind  j ‘ the  reversing  or 
retracting  spheres.’ 

In  Sim|nic.  p.  500,  col.  a,  1.  34,  ed.  Brandis,  the  sense  requires,  6 
’A|M<rTOT«Xi)t  /MTO  tA  loTop^iriu  KoXXi'wwot;  iiifnv  sal  ovtoC  w»pl  tmf 
dMX<rTov<ro>F  iirfiyayty.  The  theory  respecting  the  additional  (r<l)aipat  umXiV- 
Tov(TM  is  given  by  Aristotle  as  his  own,  and  it  is  so  regarded  subsequently 
by  Simplicius. 

(86)  Aristotle  adds,  that  if  the  additional  spheres  for  the  sun  and  moon 
are  omitted,  the  total  number  will  be  only  47.  On  referring  to  the  table  in 
the  previous  note,  it  will  be  seen  that  this  statement  cannot  be  reconciled 
with  it.  If  the  moon  has  no  unwinding  spheres,  the  omitted  spheres 
would  be  only  4,  and  the  total  number  would  be  51,  instead  of  47.  Various 
attempts  to  explain  this  apparent  inconsistency,  which  puzzled  the  ancient 
astronomers  and  commentators,  may  be  seen  in  Simplic.  ib.  p.  605  b, 
808.  The  difficulty  would  not  arise  if  we  could  suppose  Aristotle  to  have 
regarded  Mercury  and  not  the  Moon  as  the  lowest  planet. 
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the  consequences  of  the  velocity  of  its  motion,  and  that  their 
influence  is  great  upon  the  earth,  on  account  of  the  comparative 
proximity  of  the  sun.  He  explains  the  weakness  of  this  in- 
fluence in  the  case  of  the  fixed  stars,  by  their  remoteness, 
though  their  motion  is  rapid  ; and  in  the  case  of  the  moon,  by 
the  slowness  of  her  motion,  though  she  is  near  the  eartli.(*^) 

As  to  the  figure  of  the  earth,  and  its  position  in  the  system 
of  the  universe,  Aristotle  is  very  explicit.  He  examines  and 
rejects  the  opinions  of  certain  prior  philosophers;  as  that  of 
Thales,  that  the  earth  floats  on  water;  that  of  Anaximenes, 
Anaxagoras,  and  Democritus,  that  it  is  supported  by  the  pressure 
of  air,  owing  to  its  flat  shape ; and  that  of  Xenophanes,  that  its 
foundations  are  infinitely  deep.  He  reports  an  argument  iu 
favour  of  the  tenet  that  the  earth  has  the  figure  of  a tympanum, 
or  tambourine,  or  circular  flat  drum ; namely,  that  the  section 
of  the  sun,  at  its  rising  and  setting,  is  straight,  and  not  cir- 
cular, which  it  would  be  if  the  earth  were  a sphere.  He 
answers  this  argument  by  the  distance  of  the  sun  and  the  mag- 
nitude of  the  earth’s  circumference.  (’**)  He  likewise  rejects 
the  Pythagorean  doctrine  of  the  central  fire,  and  of  the  ten 
bodies  revolving  round  it ; as  well  as  the  doctrine  of  the  rotation 
of  the  earth  upon  its  axis,  which  he  attributes  to  the  Tim^eus 
of  Plato.  (®“) 

Having  disposed  of  these  divergent  opinions,  Aristotle  es- 
tablishes the  position,  that  the  earth  is  at  rest  iu  the  centre  of 
the  universe.  He  infers  this  partly  from  the  gravitation  of  all 
bodies  to  the  centre  of  the  earth,  and  partly  from  other  argu- 
ments. Thus  he  remarks  that  all  the  heavenly  bodies,  except 
the  external  sphere  of  the  fixed  stars,  have  several  movements, 
and  are  unable  to  accomplish  their  circuit  by  a simple  motion. 
Hence  he  argues,  that  if  the  earth  revolved  in  an  orbit  round 
the  centre,  or  if  it  turned  upon  its  axis  at  the  centre,  it  would 


(87)  Meteor,  i.  3. 

(88)  Ccel.  ii.  13. 

(89)  Ib.  13,  § 8 i 14.  § 1. 


Digitized  by  Googlc 


SECT.  6.] 


PLATO  TO  ERATOSTHENES. 


167 


have  a double  movement.  But  if  it  had  a double  movement, 
the  fixed  stars  ought  to  exhibit  deviations  and  turns  in  their 
course ; whereas  they  always  rise  and  set  in  the  same  places. 
Another  argument  is,  that  the  figures  devised  by  the  mathema- 
ticians for  exhibiting  the  order  of  the  heavenly  bodies  and 
their  changes  are  framed  upon  the  assumption  that  the  earth  is 
the  centre  of  the  system ; and  they  agree  with  the  phenomena. 
That  the  earth  is  a sphere,  he  infers  from  this  being  the  form 
which  matter  gravitating  to  a centre  would  naturally  assume. 
He  draws  the  same  inference  from  the  eclipses  of  the  moon : 
for  the  moon  in  her  phases,  he  remarks,  exhibits  every  variety 
of  form,  being  sometimes  gibbous,  sometimes  a half  moon,  and 
sometimes  a crescent : whereas  in  her  eclipses  the  outline  of 
the  shadow  is  always  circular ; and  as  the  eclipse  is  produced 
by  the  interposition  of  the  earth,  this  result  must  be  owing  to 
its  spherical  form.  He  likewise  appeals  to  the  phenomena  of 
the  fixed  stars  as  proving,  not  only  that  the  earth  is  a sphere, 
but  that  it  is  a sphere  of  moderate  size  j for,  he  remarks,  with  a 
small  change  of  distance  to  the  north  or  south,  we  have  a new 
horizon,  and  a change  in  the  stars  visible  in  those  directions ; 
thus  some  of  the  stars  which  are  visible  in  Egypt  and  the  Island 
of  Cyprus  are  invisible  in  the  countries  to  the  north,  and  some 
of  the  stars  which  never  set  in  the  countries  to  the  north  set 
further  south.  Hence  he  thinks  that  those  who  infer  the  vici- 
nity of  the  western  coast  of  Africa  to  India,  from  the  presence 
of  elephants  in  both  regions,  cannot  be  accused  of  maintaining 
a paradoxical  opinion.  He  adds  that  the  mathematicians  who 
attempt  to  calculate  the  circumference  of  the  earth,  reckon  it  at 
400,01)0  stadia ; whence  we  must  infer,  not  only  that  the  earth 
is  spherical,  but  that  its  size  is  inconsiderable  compared  with 
that  of  the  other  heavenly  bodies. (*“)  The  system  of  the  uni- 
verse adopted  by  Aristotle  is  therefore,  with  some  additions, 

(90)  CobI.  ii.  14.  The  immobility  of  tlie  earth  is  likewise  assorted  by 
Aristotle  in  Meteor,  i.  U;  and  in  Meteor,  i.  3,  he  remarks  that  he  has  show  n 
in  his  astronomical  writings,  that  the  earth  is  much  smaller  than  some  of 
the  stars. 
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that  which  had  been  promulgated  by  Eudoxus,  whieh  was  after- 
wards accepted  by  Euclid,  Archimedes,  and  Hipparchus,  and 
generally  by  the  Greek  mathematicians,  and  which  received  its 
full  development  in  the  comprehensive  treatise  of  Ptolemy.  (''') 
Comets  were  the  objects  of  much  speculation  among  the 
early  Greek  astronomers ; the  opinions  of  Anaxagoras  and  De- 
mocritus, of  the  Pythagoreans,  and  of  Hippocrates  of  Chios, 
and  of  his  disciple  /Eschylus,  respecting  them  are  reported  and 
analysed  by  Aristotle.  {•*)  Differing  in  other  respects,  they 
agreed  in  considering  the  comets  to  be  planets.  Against  this 
general  position,  Aristotle  argues  by  saying  that  the  planets  are 
always  confined  within  the  zodiacal  band;  whereas  many 
comets  have  been  seen  without  these  limits,  and  it  has  often 
happened  that  more  than  one  comet  has  been  visible  at  the  same 
time.('“)  He  points  out  further,  that  some  of  the  fixed  stars 
have  been  seen  with  a tail.  For  this  fact,  he  refers  to  the  ge- 
neral report  of  the  Egyptian  observers : he  adds,  however,  that 
he  had  himself  seen  a star  in  the  leg  of  the  constellation  Sirius, 
with  a faint  tail.  He  states  that  it  could  scarcely  be  seen  if  the 
vision  was  fixed  directly  upon  it,  but  that  it  was  more  visible 
if  the  sight  was  turned  slightly  on  one  side.  Against  the 
theory  that  comets  were  a congeries  of  planets,  (®*)  he  remarks 
that  all  those  which  had  been  seen  in  his  time  disappeared 


(91)  Cleomedeg,  i.  8,  p.  61,  states  that  the  doctrine  of  the  sphericity  of 
the  earth  was  held  by  all  the  mathematicians. 

(93)  Meteor,  i.  G.  In  the  Eudemian  Ethics,  vii.  14,  Aristotle  mentions 
Hippocrates  as  a geometer,  who  was  devoid  of  penetration  in  worldly 
affairs,  and  was  cheated  of  a large  sum  of  money,  on  account  of  his  sim- 
plicity, by  the  collectors  of  the  2 per  cent,  custom  duty  at  Byzantium.  Plu- 
tarch, Sul.  2,  mentions  that  this  Hippocrates  was  a merchant.  He  is 
alluded  to  by  Aristotle  as  a geometer  m Soph.  El.  11.  Sec  Fab.  Bibl.  Gr. 
vol.  i.  p.  848,  Harl.  Concerning  a Byzantine  custom  duty  in  later  times, 
see  Polyb.  iv.  .16,  47. 

(93)  Pliny  notices  this  opinion,  and  thinks  that  Aristotle  is  mistaken  : 
Aristoteles  tradit  et  plures  simul  cemi ; nemini  compertum  alteri,  quod 
equidem  sciam,  H.  H.  ii.  26. 

(04)  This  opinion  is  also  alluded  to  by  Sen.  Nat.  Quest,  vii.  11  : Qui- 
busdam  antiquorum  hiec  placet  ratio : Quum  ex  stellis  errautibus  altera 
sc  alter!  applicuit,  confuso  in  unum  duarum  lumine,  faciem  longioris  siderU 
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without  setting,  while  they  were  still  above  the  horizon ; they 
faded  away  gradually,  and  left  no  trace  either  of  one  planet  or 
of  several.  He  adds  that  the  great  comet,  in  the  archonship  of 
Asteius(373  b.c.),(“)  appeared  in  the  winter,  in  a clear  sky: 
on  the  first  day  it  was  not  visible,  because  it  set  before  the  sun  j 
on  the  second  day,  it  was  seen  imperfectly,  for  it  set  immediately 
after  the  sun  in  the  west ; its  brightness  extended  over  a third 
part  of  the  sky : it  reached  as  far  as  the  belt  of  Orion,  and 
there  ceased.  Aristotle  points  out  that  a concourse  of  stars 
does  not  constitute  a comet.  The  Egyptian  astronomers,  he 
says,  report  that  conjunctions  of  planets,  both  with  one  an- 
other, and  with  fixed  stars,  occur.  He  himself  had  observed 
Jupiter,  in  the  constellation  Gemini,  on  two  occasions,  coming 
into  conjunction  with  a star,  and  occulting  it,  but  without  as- 
suming the  appearance  of  a tail.(*®)  Aristotle  himself  thinks 
that  comets  are  in  the  nature  of  meteors,  and  that  their  range 
is  in  the  region  nearest  the  earth.  (*^) 

Aristotle  further  reports  three  opinions  respecting  the  Milky 
Way ; one,  of  the  Pythagoreans,  already  mentioned,  that  the 
Milky  Way  was  the  result  of  some  great  catastrophe  in  the 
heavens  caused  by  the  sun ; another,  that  it  was  that  portion  of 
the  heaven  which  was  in  the  shadow  of  the  earth  as  the  sun 
passed  beneath  it ; and  a third,  that  it  was  the  reflexion  of  the 
sun’s  rays  in  the  heaven.  His  own  doctrine  concerning  the 
Milky  Way  is  that  it  is  of  the  same  nature  as  comets,  but  more 
diflrused.(**)  The  true  explanation  of  the  Milky  Way  had  been 


reddi.  Nec  hoc  tunc  tantnm  evenit,  qunin  stella  atcllani  aed  etiam 

qiium  appropinquavit.  Intcrvallum  enim,  quod  inter  doaa  eat,  illuatratur 
ab  utraque,  mflammaturque,  et  longum  ignem  efficit. 

(95)  Aristotle  was  in  this  year  eleven  years  old. 

(96)  Meteor,  i.  6. 

(o-f)  Meteor,  i.  7.  The  opinions  rcapecting  comets  arc  thus  reported 
by  Pliny  : ‘ Sunt  qui  ct  ha:c  sidera  perpetua  esse  credant,  suoque  ambitu 
ire,  sed  non  nisi  relicta  a sole  cemi.  Alii  vero  qui  nasci  humore  fortuito, 
et  igneu  vi,  ideoque  solvi,'  N.  H.  ii.  20. 

(98)  Meteor,  i.  8.  These  opinions  recur  in  Plut.  Plac.  iii.  1.  The 
second  opinion  reported  by  Aristotle  is  attributed  to  Anaxagoras  by 
Plutarch.  Concerning  the  Milky  Way,  see  Achill.  Tat.  c.  24,  p.  86,  who 
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given  by  Democritus,  namely,  that  it  is  a congeries  of  small 
stars,  close  to  one  another. 

§ 7 The  doctrine  of  the  immobility  of  the  earth  at  the 
centre  of  the  universe  was  firmly  held  by  Eudoxus  and  by 
Aristotle.  The  same  doctrine  was  jirobahly  held  by  Plato, 
though  a doubt  existed  in  antiquity,  as  well  as  at  present,  re- 
specting the  interpretation  of  the  passage  in  the  Timseus,  to 
which  we  have  already  adverted.  Some  philosophers,  however, 
at  this  time  perceived  that  the  diurnal  movement  of  the  sun 
and  the  nocturnal  movement  of  the  moon  and  stars  might  he 
accounted  for  on  the  supposition  that  they  were  only  apparent, 
and  were  produced  by  the  rotation  of  the  earth  upon  its  axis. 
The  earliest  Greek  to  whom  this  hypothesis  is  ascribed  is 
Hicetas  of  Syracuse,  a Pythagorean. (®*)  Ilis  date  is  not  ex- 
actly known ; but  he  was  anterior  to  Theophrastus,  and  may 
be  supposed  to  have  been  contemporary  with  Socrates  or 
Plato.  (’*’) 

Heraclidcs  of  Pontus  was  the  friend  and  associate  of  Plato, 
and  is  likewise  called  his  disciple. (*®')  He  is  also  said  to  have 
been  among  the  disciples  of  Aristotle. (*'’*)  His  lifetime  may  be 
placed,  upon  conjecture,  from  410  to  .340  b.c.  His  writings 
were  numerous,  and  comprehended  a great  variety  of  subjects. 


refers  to  the  spurioas  catasterisms  of  Eratostbenea,  c.  41,  and  the  collection 
of  opinions  on  the  subject  in  Macrob.  Comm.  Somn.  Scip.  i.  15  j Stob. 
Eel.  i.  27  ; Plut.  Plae.  Phil.  iii.  i.  Above,  p.  133. 

((J9)  Hicetas  Syracusius,  ut  ait  Theophrastus,  coelum,  solem,  lunam, 
Stellas,  supera  denique  omnia,  stare  censet ; ncque  prater  terram  rem 
ullam  in  muiido  moveri  j qum  cum  circa  axem  se  summa  celeritate  conver- 
tat  et  torqueat,  eadem  elhci  omnia,  quasi  stante  terra  coelum  moveretur. 
Atque  hoc  etiam  Platonem  in  Timo:o  dicere  quidam  arbitrantur,  sed  paullo 
obscurius,  Cic.  Acad.  ii.  39.  I)io);ene8  Lao*rtius  states  that  some  cousidcr 
Philolaus  as  the  originator  of  the  hypothesis,  that  the  earth  moves  in  a cir- 
cular orbit,  and  others,  Hicetas,  viii.  85.  See  Bocckh,  Kosm.  Syst.  des 
Plat.  p.  122.  This  statement  is  founded  on  a confusion  of  a revolution  on 
an  axis  with  a revolution  in  an  orbit. 

(100)  Ukert,  Geogr.  der  Griechen  u.  Eomcr,  i.  2,  p.  119,  makes  him 
contemporary  with  Eudoxus. 

(101)  Simplicius,  ad  Aristot.  Phys.  p.  302,  ed.  Brandis,  calls  him  a com- 
panion of  Plato. 

(tos)  I)iog.  Laert.  v.  86. 
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Without  being  a scientific  astronomer,  he  speculated  upon 
astronomy;  and  he  promulgated  the  same  doctrine  as  that 
ascribed  to  Hicetas.  He  laid  it  down  that  the  earth  turns 
round  its  axis  at  the  centre  of  the  universe,  and  that  the 
heaven  is  at  rest.('“)  It  is  specially  mentioued  that  he  did 
not  give  it  a movement  of  translation  in  space;  but  only  a 
movement  round  its  own  axis,  from  west  to  east-C®*)  The 
same  hypothesis  is  ascribed  to  Eephantus  the  Pythagorean, 
who  was  probably  posterior  to  Heraclidcs.('®‘)  The  distinct 
statement,  in  the  cases  both  of  Heraclidcs  and  Eephantus, 
that  they  conceived  the  rotatory  movement  of  the  earth  to  be 
from  west  to  east,  shows  them  to  have  perceived  that  where 
one  body  moves  and  the  other  is  at  rest,  and  the  nsion  is  not 
corrected  by  a comparison  with  a third  body,  the  body  at  rest 
may  appear  to  be  in  motion. 

This  truth  was  clearly  understood  by  Aristotle,  and  applied 
by  him  to  the  movement  of  the  heavens.  In  his  Treatise  de 
Cuclo,  he  examines  the  question,  whether  the  stars  have  an 


(103)  fv  Tu  fc<W/>u  ovaav  rrjv  yjjy  icnl  itvkX^  luvovftttfijv,  rov  oiiptu/itv 

6 JJoyriKos  imoBtfxfvoSt  iru^fiv  tftTO  to  <l>aiy6fuvny,  Simplic. 
ad  Ariatot.  de  Cool.  p.  606.  A similar  atatement  recurs  in  p.  505,  508.  In 
the  Commentary  on  the  Physics,  p.  318,  Simplicius  says  : Oto  xa't  iraptXBav 
nr,  ipijaiy  'HpaKX*t6t)s  6 UovriKoSt  IXtyty  on  Kivovfutnjs  iro>s  r^s  y^r,  rov 
d‘  f/Xiov  fiTvoyros  nus,  dvyarai  h Trcpi  rov  ijktov  (fxuvo^vrj  dow/inXm  frufrcrdai. 
The  latter  dictum  refers  apparently  to  an  objection  that  the  simple  rotation 
of  the  earth  does  not  explain  the  annual  motion  of  the  sun. 

The  words  irapt\6a»  nt  cXryn>  mean,  ‘ Some  one  came  forward  (in  an 
assembly)  and  said  as  Boeckh  has  explained,  Xoem.  Syat.  des  Platon,  p. 
137. 

*HpoJcX«idT;r  fiiv  nvv  6 HovriKits,  oil  nXdruror  axovinijSt  rairrqv  <\€ra  rify 
dufaa,  Kiruo  kvk\(o  rqy  yrjv.  IIXaTou'  6i  aKiyrjroy  aiirqy  itmjaiVt  Proclus  in 
Tim.  p.  281  E.  Proclus  is  referring  to  the  supposed  doctrine  of  the  rota- 
tion of  the  earth  in  the  Timams,  which  ho  attributes  to  Heraclides. 

(104)  6 UoyTiKos  Kat*KKtf>avrnt  o ilvBayofHios  Ktyoiioi  fiiy  rrjy 
■^y,  oil  iifjy  yc  psro^rf.inicur,  dXXa  rprimicwr,  rpojfoC  lliKrjy  ty  a^ayi  <rr^€(f}Ofjiiyjjy 
OTTO  ivofiay  in  ayttroXiis  ntpi  t6  idioy  ainiit  KcWpor,  Kuseb.  Priep.  Evang.  XV, 
58.  The  passage  is  less  correctly  given  in  Plut.  Plac.  Phil.  iii.  13  ; Galen, 
0.  21. 

(toe)  The  doctrine  of  the  rotation  of  the  earth  is  likewise  attributed 
to  Eephantus  in  Ori^.  Kef.  User.  p.  18.  Tr/y  lii  yijy  fiiooy  K6opov  KuniaBat 
ntpi  TO  airrijs  niyrpoy  »c  np6s  ayaro\i]y.  The  same  doctrine  has  been  erro- 
neously ascribed  to  Cleanthes  the  8toic,  in  consequence  of  a false  reading 
in  Plut.  de  fao.  in  orbe  luu.  6.  See  Ukert,  ii.  1,  p.  129. 


Digitized  by  Coogle 


172 


SCIENTIFIC  ASTRONOMY  FROM  [cHAP.  III. 


independent  motion,  or  whether  they  are  carried  round  by  the 
sphere  in  which  they  are  fixed.  The  entire  starry  heaven  (he 
remarks)  appears  to  move ; and  it  is  evident  either  that  both 
the  heaven  and  the  stars  must  be  at  rest,  or  that  both  must 
move,  or  that  one  body  must  move  and  the  other  be  at  rest. 
Now  it  is  impossible  (he  proceeds  to  say)  that  both  should  be 
at  rest,  unless  indeed  the  earth  moves ; because  the  appear- 
ances would  not  he  explained.  If,  then,  the  earth  is  supposed 
to  be  at  rest,  it  follows  that  either  the  heaven  and  the  stars 
both  move,  or  that  one  of  the  bodies  moves  and  the  other  is  at 
rest.(’"*)  It  is  manifest  from  these  remarks  that  Aristotle’s 
mind  was  familiar  with  the  hypothesis,  that  the  diurnal  motion 
of  the  stars  might  be  explained  by  the  hj-pothesis  of  the  rota- 
tion of  the  earth. 

The  hypothesis  of  Hicetas,  Heraclides,  and  Ecphantus,  was 
confined  to  the  rotation  of  the  earth  upon  its  axis,  or,  what  was 
equivalent,  upon  the  axis  of  the  universe.  The  earth  was 
still  supposed  by  them  to  retain  its  central  position,  round 
which  the  heavenly  bodies  were  carried  in  their  respective 
spheres.  It  had  no  motion  in  space  ; and  hence,  as  it  appears, 
we  do  not  hear  that  any  of  these  philosophers  were  charged 
with  impiety.  The  only  hypothesis  which  up  to  this  time  had 
given  the  earth  a motion  in  an  orbit,  was  that  of  Philolaus. 

The  Greeks  perceived  at  a remote  period  that  the  nocturnal 


(106)  De  C<eI.  ii.  8.  Simplicius  on  this  passage  correctly  expounds  the 

reasoning  of  Aristotle,  os  kivocto  17  y^,  mtp  fur  o\lyov  piv  drro- 

dft^rt,  idJi'  hi  os  vrr6$f(nv  cXo^cs,  aivvarov  rov  oitpavov  ital  Toif  airrpov  [0oivo- 
psvoy^  ao^saSai  rd  <paiv6p€vaf  Schol.  Brandis,  p.  495.  The  word  <paivopsvoy 
appears  superfluous. 

(107)  This  hypothesis  is  also  described  by  Seneca  in  the  following  pas- 
sage ; lie  supposes  a simple  daily  rotation  of  the  earth  in  the  centre  of  the 
universe,  not  a motion  of  the  earth  in  an  orbit : * Illo  quoque  pertinebit 
hoc  excuBsisse,  ut  sciamus,  utrum  mundus  terrh  stante  circumeat,  an  mundo 
stante  terra  vertatur.  Fuerunt  enim  qui  dicerent,  nos  esse  quos  rerum 
natura  nescientes  ferat,  nec  coeli  motu  fieri  ortus  et  occasus,  ipsos  oriri  et 
occidere.  Digna  res  est  contemplatione,  ut  sciamus  in  quo  rerum  statu 
simus  ; pigeirimam  sortiti  an  velocissimam  sedem  ; circa  nos  Deus  omnia, 
an  nos,  agat,’  Nat.  Quaist.  vii.  2.  By  ipsot  is  meant  ourielvet  i Lipsiua 
proposed  ipsoi  not. 
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motion  of  the  heavens  appears  to  be  round  an  axis,  of  which 
only  one  pole  was  visible  to  them,  and  whieh,  therefore,  was 
inclined  to  the  plane  of  the  horizon.  Homer  knew  that  the 
Great  Bear  never  sets  in  Greece : many  ancient  writers  speak 
of  the  dances  of  the  stars  round  the  pole and  the  inclina- 
tion of  the  universe  was  a familiar  idea  to  the  early  Greek 
philosophers.  ('°*)  The  Greek  word  wdXoc  originally  signified  a 
ball  or  sphere;  and  hence  it  was  applied  to  the  cavity  of 
heaven.  As  the  celestial  vault  was  only  a hemisphere,  the 
word  was  afterwards  med  to  denote  the  basin  of  a sundial,  and 
at  an  early  period  it  was  applied  to  the  central  point  of  the 
hemisphere,  or  the  vertex  of  the  axis  of  the  sphere.  Even 
Eudoxus  employed  the  word  to  denote  the  star  nearest  the 
north  pole : it  was  not,  however,  till  a later  age  that  its 
modem  use  was  fully  established. 

Achilles  Tatius,  in  his  Introduction  to  the  Phaenomena  of 
Aratus,  describes  tbe  axis  of  the  heaven  as  terminating  in  the 
centres  of  the  arctic  and  antarctic  circles  of  the  celestial  sphere, 
and  the  heaven  as  revolving  round  it  in  the  same  manner  that 
the  wheel  of  a chariot  revolves  round  its  axle.  He  adds  that 
Aratus  does  not  specify  the  material  of  which  the  cosmical  axis 
is  formed ; but  that  he  uses  the  metaphorical  language  suited 
to  a poet,  and  likens  it  to  a spit.  Aratus,  however,  does  not,  in 
fact,  use  this  inappropriate  similitude:  fur  if  the  axis  of  the 
universe  resembled  a spit,  tbe  earth  must  be  conceived  as  the 
piece  of  meat  traversed  by  it,  and  would,  therefore,  partake  of 
the  rotatory  motion  of  the  heaven,  which  is  contrary  to  the 
supposition.  Achilles  Tatius  proceeds  to  remark,  that  if  the 
axis  of  the  universe  is  supposed  to  be  of  fire,  it  will  either 
be  consumed  in  passing  through  the  sphere  of  fire,  or  ex- 
tinguished in  passing  through  the  sphere  of  water ; if  it  is 
supposed  to  be  of  air  or  water,  it  will  equally  be  destroyed 
by  one  of  tbe  three  elemental  spheres.  The  geometers,  he 


(108)  Above,  p.  61. 

(109)  Compare  Plat.  PUo.  Phil.  iii.  12. 
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adds,  conceived  it  as  a mathcraatical  line ; wbile  the  physical 
philosophers  regarded  it  as  spiritual  or  immaterial.  (*"’) 

Whatever  language  may  have  been  used  for  characterizing 
the  cosmical  axis,  it  must  have  been  considered  both  by  the 
philosophers  and  the  vulgar  as  unsubstantial,  and  merely  as  a 
metaphysical  entity.  They  were  familiar  with  the  idea  of  a 
hall  spinning  on  its  axis,  and  their  senses  showed  them  how 
this  motion  was  effected.  (’”)  They  did  not  suppose  that  any 
solid  or  visible  cylinder  protruded  from  the  north  pole  of  the 
earth,  and  was  fixed  in  the  north  pole  of  the  heavenly  sphere. 

§ 8 Two  of  the  most  eminent  disciples  of  Aristotle,  Theo- 
phrastus and  Eudemus,  comi>osed  histories  of  astronomy.  The 
work  of  the  former  was  in  six  books  ;("*)  of  the  work  of 
Eudemus,  the  second  book  is  cited  by  Simplicius  as  containing 
his  account  of  the  spheres  of  Eudoxus  and  Callippus.("*)  The 
science  of  astronomy  had,  therefore,  at  the  end  of  the  fourth 
century  b.c.,  made  such  progress  as  to  admit  of  its  history 
being  written  at  length  in  separate  works. 

§ 9 The  received  opinion  among  the  Greek  astronomers 
and  geometers  of  this  period  was,  that  the  earth  remained  at 
rest  in  the  centre  of  the  universe,  having  a motion  neither  of 
rotation  nor  of  translation,  and  that  the  several  heavenly  bodies 
— the  sun,  the  moon,  the  five  planets,  and  the  fixed  stars — 
were  carried  round  it  in  solid  but  transparent  spheres.  The 
main  object  of  the  Greek  astronomers  was  to  determine  the 


(no)  Isag.  in  Pbten.  c.  28,  p.  88.  Compare  note  A at  the  end  of  the 
chapter. 

1 1)  Aristotle,  Coel.  ii.  8,  8,  states  that  KvKurit  and  6!vr)ait  are  the  two 
motions  proper  to  a sphere.  By  iiyrjtrts  he  means  rotation  without  any 
change  of  place. 

(ill)  Diog.  Laert.  v.  60. 

(113)  Simplic.  p.  498. 

Eudemus  wrote  a treatise  on  Physics,  Schol.  Aristot.  p.  334,  343,  363, 
362,  370,  389,  411,  and  a history  of  geometry,  ib.  p.  327.  He  likewise 
composed  d^iupara  rdwou  jointly  with  Theophrastus,  ib.  p.  374, 377,  379. 
Theophrastus  and  Eudemus  are  mentioned  together  as  companions  of 
Aristotle,  ib.  p.  394.  There  was  a life  of  Eudemus  by  Damasus,  ib.  p.  404. 
Concerning  Eudemus  and  his  writings,  see  Brandis,  Uebersicht  Uber  das 
Aristotelische  Lehrgebaude,  p.  216 — 260;  Martin,  Theo  Smymseus,  p.  60. 
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relation  of  the  sun’s  annual  course  to  the  nocturnal  motion  of 
the  fixed  stars.  This  determination  had  a double  object.  It 
served  the  purpose  of  a calendar,  by  dating  the  annual  periods 
of  the  rising  and  setting  of  the  mo.st  conspicuous  constellations  : 
it  served  the  purpose  of  a nocturnal  clock,  which  was  of 
essential  use  when  the  sundial  was  the  principal  instrument 
used  for  measuring  hours. 

Socrates  advised  his  friends  to  learn  astronomy  for  prac- 
tical purposes,  and  in  order  to  furnish  them  with  a measure  of 
time  at  night.  ("*) 

Plato  lays  it  down,  with  respect  to  astronomy,  that  a know- 
ledge of  the  times  of  the  year  and  month  is  useful  not  only  for 
agriculture  and  navigation,  hut  also  for  military  coramand.(*'^) 

Polybius  likewise  points  out  at  length  the  utility  of 
astronomical  knowledge  to  a military  commander,  by  means  of 
which  he  will  know  the  times  of  the  equinoxes  and  solstices, 
and  the  increase  or  diminution  of  the  day  during  the  interven- 
ing periods.  He  can  likewise  tell  the  hour  of  the  day  by  the 
sun’s  shadow ; aud  the  hour  of  the  night  by  the  rising  and 
setting  of  the  zodiacal  constellations,  and  in  cloudy  nights  by 
the  moon.("®) 

The  importance  of  a direct  reference  to  the  heavenly  bodies, 
as  the  measures  of  time  among  the  Greeks,  was  owing  to  their 
want  of  two  appliances  which  have  become  so  familiar  to  us 
from  long  habit,  that  it  requires  a vigorous  effort  of  the  imagi- 
nation to  conceive  the  state  of  things  implied  in  their  absence. 
These  two  appliances  are  almanacs  and  clocks.  For  the  forma- 
tion of  an  almanac,  an  advanced  knowledge  of  astronomy  is 
requisite ; but  that  knowledge  is  possessed  by  the  makers  of 


(l  14)  oiiKovu  Kai  (irtiiq  6 fUv  ip^tnt  <j>(iyrfiv6s  rat  Tf  &pas  Trjt  rjjupat 
Km  T«?XXa  TTavra  dt  vv^  dia  t6  (TKortivfj  flvm  atraf^irripa  fWiv, 

atrrpa  tv  ry  jniKTi  dy*<l)i]mKf  & ymv  Tat  S>pat  ryt  mcrot  ; Kal  did  tovto 

TToXXa  S>v  h<6p€0a  ir^arro^i..  Words  of  Socrates  in  Xen.  Mem.  iv.  3.  4. 

(115)  Do  Ilep.  vli.  9,  p.  627. 

(116)  ix.  16.  16.  Euripides  describes  the  military  night-watches  as 
determined  by  the  stars,  Bhes.  627. 
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almanacs  in  all  civilized  coimtries ; their  methods  are  similar, 
and  their  results  exactly  coincide.  The  conventional  divisions 
of  time — such  as  months  and  hours,  and  the  beginning  of  the 
year — are  likewise  the  same  for  all  Christian  countries  of  the 
Western  Church,  and  nearly  the  same  for  all  Christendom.  As 
an  almanac  is  complete  and  unerring,  it  forms  a universally  re- 
cognised guide,  and  nobody  thinks  of  going  to  the  source  from 
which  it  is  derived.  It  is  founded  upon  astronomical  measure- 
ments; but  those  measurements  having  once  been  made,  are 
blindly,  though  safely,  followed  in  practice.  In  Greece,  in  the 
fourth  century  b.c.,  every  person  had  to  provide  his  own 
almanac : he  collected  the  materials  for  it  from  various  indica- 
tions, partly  natural,  and  partly  civil  or  religious ; his  work  was 
often  done  on  the  spur  of  the  occasion,  and  therefore  inaccu- 
rately or  imperfectly.  The  mechanism  adopted  by  the  Greeks 
for  determining  the  time  of  day  or  night  was  still  more  defec- 
tive and  inconvenient  than  their  measures  of  annual  time.  Hero- 
dotus informs  us  that  the  Greeks  derived  the  sundial  (consist- 
ing of  a hollow  hemisphere  and  a gnomon  or  style),  and  the 
twelve  parts  of  the  day,  from  the  Babylonians.  ('**)  The  reports 
of  the  ancients  as  to  the  origin  of  inventions  are  often  fabulous, 
and,  when  not  manifestly  fictitious,  are  generally  liable  to  well- 
grounded  suspicion.  This  statement  is,  however,  rendered 
probable  by  many  circumstances,  which  Prof.  Boeckh  has  col- 
lected in  his  Meteorological  Treatise,  and  particularly  by  the 
relation  of  the  Greek  weights  to  the  Babylonian.  It  is  proved 
by  satisfactory  evidence  that  the  Greek  talent  and  mina  are 
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(117)  For  speoimeng  of  almanacs  in  the  later  Boman  period,  the  conse- 
quence of  a fixed  calendar,  see  Grtev.  Thes.  Ant.  Bom.  vol.  viii. 

(118)  irefXor  Ka'i  yvtiixom  xal  ra  dviliSfKa  ftipta  rijs  fifitpifs  irapi  BaffvXavliar 
tjuiooii  ol  ’EXXtjpft,  ii.  109.  Boeckh  thinks  that  the  sundial  passed  to 
Greece  from  Babylon  through  Fhcenicia. 

The  primitive  sundial  of  the  Greeks,  ascribed  to  Berosus,  is  described 
by  Delambre,  Hist.  Astr.  Anc.  vol.  ii.  p.  610.  Two  things  are,  however,  cer- 
tain : — 1.  That  the  primitive  Greek  sundial  was  not  confined  to  the  cabinets 
of  the  curious  ; 2.  That  the  shadow  was  cast  by  a gnomon,'  not  by  a sus- 
pended globule. 
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■weights  ef  Babylonian  origin,  and  that  the  latter  word  was  bor- 
rowed from  the  Chaldaean  language. (“’)  By  the  twelve  parts  of 
the  day  must  be  meant  twelve  portions  of  the  day,  as  distin- 
guished from  the  night,  whieh  could  be  measured  by  the  sun- 
dial. The  Greeks  of  later  times,  as  we  shall  show  presently, 
had  a double  mode  of  reckoning  the  hours  of  the  day.  Accord- 
ing to  the  popular  method,  they  divided  the  period  from  sun- 
rise to  sunset  into  twelve  equal  parts.  The  hours  reckoned 
upon  this  principle  varied  in  length  with  the  season.  Accord- 
ing to  the  more  scientific  method,  the  day  and  night  at  the 
equinox  were  severally  divided  into  twelve  equal  parts,  and  each 
of  these  was  reckoned  as  an  hour.  The  division  of  the  day  into 
twelve  parts,  which  Herodotus  describes  the  Greeks  as  having 
derived  from  the  Babylonians,  together  with  the  sundial,  was 
doubtless  reckoned  according  to  the  former  method. 

The  introduction  of  the  use  of  the  gnomon  and  dial  into 
Greece,  as  well  as  of  an  instrument  for  measuring  hours,  is 
attributed  to  Anaximander  by  Diogenes  Laertius,  on  the  autho- 
rity of  the  ^Miscellaneous  History  of  Favorinus.(’^)  Pliny 
makes  a similar  statement  with  respect  to  Anaximenes.  (’-')  The 
obvious  interpretation  of  these  statements  is,  that  the  sundial 
was  the  invention  of  Anaximander  or  Anaximenes,  and  that  one 
of  these  two  philosophers  taught  the  use  of  it  to  the  Greeks.  If 
they  are  to  be  regarded  as  historical,  they  cannot  be  fairly  rc- 

(119)  Boeckh,  Metrologische  Untersuchungen  (Berlin,  1838), p.  32 — 42. 
Abaz,  eleventh  king  of  Juda,  whose  sundial  is  mentioned  in  2 KinKS  ix. 
8 — 11,  Isaiah  xxxviii.  8,  is  stated  to  have  reigned  from  740to72lB.c. 
His  reign  corresponds  with  the  period  of  the  earliest  Greek  colonies  in 
Sicily.  Compare  Winer,  Bihl.  E.  W.  in  Hiskias. 

(iso)  fepf  a Kflt  yi/wiiova  ayjiTov  ani  funjfffv  (irt  Ttov  (ncindrjpiijtf  (v  An«- 
iiUfinvt,  K(i0d  tv  nayroRaTrjj  ‘Itrropig,  Tpojrdt  Tf  xai  itnjptptas 

trrjpatvovra,  Knt  upotTKoTTia  KOTtaKfCvuTt,  ii.  1.  tavorinus  lived  in  the  time  of 
Hadrian:  his  testimony  on  such  a question  can  only  be  regarded  on  the 
assumption  that  ho  copied  his  authorities  correctly.  The  statement  is  re- 
peated by  Enseb.  Prmp.  Evang.  x.  14,  and  by  Suidaa  in  'Ava(iiutvdpnt, 
yvJjfuvv,  and  ^Xiorpoiriov.  See  above,  p.  92. 

(i2i)  Umbrarum  h'ano  rationem  et  quam  vocant  gnomonicen  invenit 
Anaximenes  Milcsius,  Anaximandri  (de  quo  diximus)  discipulus ; primus- 
que  horologium,  quod  appellant  sciothericon,  Lacedaimone  ostendit,  M.  H. 
ii.  76. 
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conciled  with  the  statement  of  Herodotus.  The  use  of  the  word 
wpa,  or  Aoicr,  for  the  twelfth  part  of  the  illuminated  day,  was 
posterior  to  the  age  of  Alexander  ;(*--)  but  it  can  hardly  be  sup- 
posed, with  Salmasius,  that  the  sundial  and  gnomon,  w'hen  first 
introduced  into  Greece,  were  used  merely  for  determining  the 
equinoxes  and  solstices,  and  not  for  measuring  the  parts  of  a 
day.('^)  In  the  time  of  Aristophanes,  and-  even  in  that  of 
Menander,  the  common  mode  of  denoting  the  time  of  day  at 
Athens  was  by  the  length  of  the  shadow  of  the  gnomon.  A 
person  was  invited  to  dinner  by  asking  him  to  come  when  the 
shadow  of  the  gnomon  was  so  many  feet  long.  This  mode  of 
measuring  time  supposes  either  that  reference  was  made  to  some 
common  gnomon,  or  to  a gnomon  of  recognised  length. ('**) 
According  to  the  statement  of  Philcchoms,  Jleton,  the  cele- 
brated astronomer,  set  up  a sundial  against  the  wall  of  the 


(:22)  See  Ideler,  Chron.  vol.  i.  p.  238. 

(12.5)  See  Salmas.  Plin.  Eierc.  (1689),  p.  445,  sq.  j Mcnape,  ad  Diog. 
Laert.  li.  1.  Pliny  says  that  the  ‘gentium  consensus  taeitus'  extended  to 
three  main  points:  1.  The  use  of  the  Ionic  alphabet.  2.  Shaving  the 
beard.  3.  The  use  of  hours,  N.  H.  vii.  68 — 60.  Compare  Casaubou,  ad 
Athen.  i.  1. 

(124)  A.  T^v  y^v  it  tIs  ttT0'  6 yttopyrjtraiv. — B.  ol  iovXoi.  trnt  it  fif'krjari 
tjrav  ^ dfKflTrovs  t&  Xtnapois  ttri  iuirvov. 

Aristoph.  Eccl.  651,  2,  where  the  Scholiast  says:  17  voC  ijXiov  o-icta  ora»  j/ 
ifKa  iroiuv. 

nokos  rdi’  t’ariv  tira  irdonji/  ifkiot  rtTpanreu; 

Aristoph.  Gerytad.  fragm.  210,  Dindorf,  where  TroXot  signifies  a sundial ; 
and  the  question  is.  What  is  the  time  of  day  P 

Menander,  Org.  2 (Fragm.  Com.  Gr.  vol.  iv.  179,  Meincke)  tells  a ludi- 
crous story  of  a man  who  being  invited  to  supper  at  the  time  w hen  the 
sun’s  shadow  was  twelve  feet  long— that  is,  apparently,  when  it  was  of 
great  length,  and  therefore  late  in  the  afternoon — mistook  the  shadow  of 
the  moon  for  that  of  the  sun,  and  thinking  he  was  after  his  time,  arrived 
at  daybreak.  See  the  Commentary  of  Casaubon  on  Athenams,  lib.  vi. 
c.  10,  and  Salmasius,  ib.  p.  <155. 

The  passage  of  Eubulus,  Fragm.  Com.  Gr.  vol.  iii.  p.  261  (a  contem- 
porary  of  Demosthenes,  see  Meincke,  ib.  vol.  i.  p.  355),  is  so  mutilated 
that  it  is  in  part  unintelligible ; but  its  general  meaning  is,  that  a person 
invited  to  supper  when  the  shadow  of  the  gnomon  was  twenty  feet  long, 
came  early  in  the  morning,  making  excuses  for  his  pretended  lateness. 

Plutarch.  De  Discrim.  Adul.  et  Amici,  c.  4,  speaks  of  a parasite  as 
measuring  the  length  of  the  shadow,  in  order  to  ascertain  the  dinner-hour. 
Where  see  Wyttcnbach's  note. 
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Pnj-x  at  Athens,  in  the  year  4.33  b.c.(^®‘)  There  was  a similar 
dial  at  Achradina,  near  Syracuse,  in  the  time  of  Archimedes,  a 
copy  of  which  was  placed  on  the  deck  of  the  great  ship  of 
Hiero.  (****) 

The  sundials  of  the  ancients  were  of  various  construction ; 
but  they  must  all  have  been  contrivances  for  measuriug  the 
length  and  direction  of  the  shadow  of  the  sun  during  the  day. 
The  common  Greek  dial  seems  to  have  consisted  of  a gnomon 
or  style,  and  a hollow  basin  (called  rroXog,  or  <iKa^(ov),{^^]  on 
whieh  the  hours  were  marked  by  their  numbers  up  to  twelve. 
Henee  the  ingenious'  Greek  epigram : — 

Stpai  2xai.turarm‘  aj  di  fUT  avrhs 

ypafiftaiTi  itiKviiuvai  ZH0I  \tyovtn  ISpoTotc.(’^) 

A horologium,  or  sundial,  for  determining  the  hour  of  the 
day,  is  mentioned  in  a fragment  of  the  comic  poet  Baton,  who 
lived  about  the  beginning  of  the  third  century  b.c.(''-®) 

The  day  was  divided  by  the  Greeks  into  twelve  equal  parts 
or  hours ; but  the  dag,  or  period  of  time  di\ided,  varied  with 
the  season.  The  instrument  of  division  was  the  sundial,  and 
the  interval  between  sunrise  and  sunset,  whatever  might  be  its 
length,  was  divided  into  twelve  equal  parts.  Hence  it  followed  that 
the  length  of  the  hour  varied  with  the  time  of  year ; it  was  longer 
in  summer  and  shorter  in  winter.  These  were  the  hours  which 


(125)  6 ♦tX(i;(opot  (V  KoXui.^  jilr  airrov  oltiv  dfivai  \fyn,  (VI  ’A^fviowt 
Tov  TTpo  Ilu^5o»^u  ijkimpvKiov  (V  Tj!  niv  ovtrjj  (VitXi^crt^.  7r/>of  rtfi  (V 

rg  Scliol.  Aristoph.  Av.  997 ; Frag.  Hist.  Gr.  vol.  i.  p.  400. 

Compare  Ideler,  Chron.  vol.  i.  p.  3’i6.  If  tlus  date,  and  the  date  of  Dio- 
dorus for  the  cycle  of  Meton  are  both  correct,  the  sundial  was  prior  to  the 
cycle  by  one  year. 

(126)  Kara  St  t^v  rriSXoy  iK  ToC  Kara  Tr)V  'KxpaSimjv  amiKfUftrjfiivoy 

iJXioTpom'ou,  Athcn.  v.  p.  ^7  E. 

(127}  See  note  C at  the  end  of  the  chapter. 

(12S)  Anth.  Pal.  x.  43. 

(129)  Fragm.  Com.  Gr.  ed.  Meineke,  vol.  iv.  p.  499.  He  was  contem- 
porary with  Arcesilaus  and  Cleanthes,  ib.  vol.  i.  p.  'ISO.  It  api>ears  to  me 
that  this  passage  is  misinterpreted  by  Meineke.  The  poet  means  to 
say  that  the  person  addressed  carries  round  his  oil-cruse,  and  scrutinizes 
it  dos  dy  as  if  it  were  a sundial.  He  does  not  mean  to  imply  cither  that 
a sundial  is  portable,  or  that  it  resembles  an  oil-cruse. 
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were  in  common  use.  Thus  Achilles  Tatius  remarks,  that  in 
the  latitude  of  Greece  the  day  consists  of  fifteen  hours  at  the 
summer  solstice,  and  of  nine  hours  at  the  winter  solstice ; but 
that  in  the  mechanical  contrivances  for  measuring  time,  the 
day  always  consists  of  twelve  hours.  The  hours,  which  were 
exactly  a twenty-fourth  part  of  a day  and  night,  were  called 
equinoctial  hours,  hecause  an  equinoctial  day  contained  exactly 
twelve  hours. (^”) 

Palladius,  in  his  treatise  on  agriculture,  written  in  the  fourth 
century  after  Christ,  arranges  his  work  according  to  the  Julian 
months,  and  annexes  to  each  a table  for  finding  the  hour  of  the 
day  by  the  length  of  the  shadow  of  the  gnomon.  He  divides 
the  interval  between  sunrise  and  sunset  into  twelve  equal  hours, 
and  states  the  length  of  the  shadow  for  the  end  of  each  hour ; 
so  that  he  only  enumerates  eleven  hours,  the  end  of  the  twelfth 
hour  being  marked  by  sunset. 

The  following  tables  for  June  and  December  ■null  illustrate 
the  method  of  measuring  the  time  of  day  by  variable,  or,  as  they 
were  called,  temporal,  hours : — 


Hours  reckoned 
from  sunrise. 

1 . 

2 . 

• 3 . 

4 . 

5 . 

6 . 


Length  of  the  thadov  of  the  gnomon  in  feet. 


June.  December. 

22  29 

12  19 

8 15 

5 12 

3 10 

2 9 


(130)  ojTurc  tv  roTr  fir)j^aviKo7e  upohoytiois  sai  vhpoXcytiois  act  tjptpa  det^ 
dtKa  liptov  tpatvfTat,  C.  25,  p.  87. 

{13 1 ) Concerning  the  ancient  division  of  hours,  see  Aldus,  in  Schneider, 
Script.  Kei  llust.  vol.  iii.  2,  p.  65  ; Delamhre,  Hist.  Astr.  Anc.  tom.  ii. 
p.  511 ; and  Ideler,  Chron.  vol.  i.  p.  86.  It  is  stated  in  Stuart’s  Antiq.  of 
Athens,  vol.  i.  p.  20,  in  reference  to  the  dials  on  the  Tower  of  the  Winds 
at  Athens,  that  ‘ not  only  the  hours  of  the  day,  but  the  solstices  also,  and 
the  equinoxes,  are  projected  on  these  dials ; and  that  the  loufjest  as  well 
as  the  shortest  days  are  divided  alike  into  twelve  hours.'  The  division  of 
the  day  into  twenty-four  hours  is  mentioned  by  Hipparchus  ad  Phien.  i.  1, 
p.  98. 
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Hours  reotoned 
from  sunrise. 

7 . 

S . 

9 . 

10  . 

11  . 


Length  of  the  ahadow  of  the  gnomon  feet. 


June.  December. 

3 10 

5 la 

8 15 

12  19 

22  29 


Noon  always  corresponded  with  the  end  of  the  sixth  hour,  when 
the  sun  was  on  the  meridian,  and  the  shadow  of  the  gnomon 
was  the  shortest.  The  length  of  the  gnomon  is  not  stated. 

The  division  of  tlie  day  into  hours  at  Rome  was  subsequent 
to  150  B.C.,  the  date  of  the  Twelve  Tables,  in  which  the  only 
parts  of  the  day  mentioned  were  noon,  sunrise,  and  sunset.  ('**) 
Up  to  the  First  Punic  War,  2Gt  b.c.,  it  was  the  custom  for  the 
attendant  of  the  consul  to  call  the  time  of  noon,  when  he  saw 
the  sun  from  the  senate-house  between  the  Rostra  and  the  Gra:- 
costasis;  and  to  call  the  last  hour,  or  sunset,  when  he  saw 
the  shadow  of  the  Columna  Ma;nia  touch  the  Career.  It  was 
reported  by  Fabius  Vestalis,('*®)  that  the  first  sundial  was 
erected  at  Rome  by  L.  Papirius  Cursor,  in  the  temple  of  Qui- 


(i^i)  Vitruvius,  ix.  7.  states  that  at  Romo  tho  cnomon  was  divided 
into  nine  parts  or  def;rees,  and  that  its  shadow  on  the  equinox  was  eight 
of  those  parts. 

(133)  Concerning  the  introduction  of  sundials  into  Rome,  see  Plin. 
N.  H.  vii.  (iO;  Censorin.  c.  23;  Cell.  N.  A.  xvii.2.  Compare  Emesti,  De 
Solariis,  Opuscula  Philologica,  p.  21 ; Ideler,  Chron.  vol.  ii.  p.  7.  Censo- 
rinus  says : In  horas  duodecim  divisum  esse  diem,  noctemque  in  totidem, 
vulgo  notum  est.  Sed  hoc  credo  Romas  post  reperta  solaria  obsorvatum. 

(134)  Suprema  summum  diei,  id  a superrimo.  Hoc  tempos  xii  Tabulae 
dicunt  occasum  esse  solis ; sed  postea  lex  Pin'toria  id  quoque  tempus  jubet 
ease  supreraum  quo  pneco  in  comitio  supremam  pronuntiavit  populo. 
I^arro,  de  L.  L.  vi.  § 5,  ed.  Miiller.  The  enactment  in  the  Twelve  Tables 
was : ‘ Sol  ocoasus  suprema  tempestas  csto.’  Censorin.  c.  21 ; Dirksen, 
Zwolf-Tafel-Frogmente,  p.  180.  The  Roman  senate  probably  used  no 
artificial  light,  and  did  not  sit  after  sunset. 

(13,5)  The  rostra  are  stated  to  have  received  this  appellation  in  338  b.c., 
from  the  beaks  of  ships  taken  at  Antiura  in  that  year.  The  Columna 
Ma;nia  was  also  erected  in  the  same  year. 

(136)  This  writer  is  mentioned  only  by  Pliny.  He  probably  lived 
about  the  end  of  tho  Republic.  Tho  sister  of  Tcrentia,  the  wife  of  Cicero, 
was  named  Fabia,  and  she  was  a vestal  virgin.  8allust,  Cat.  15 ; Oros. 
vi.  3 ; Plut.  Cat.  Min.  19. 
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rinuSj  twelve  years  before  tbe  war  with  Pyn-hus,  when  he  de- 
dicated that  temple  in  fulfilment  of  a vow  made  by  his  father ; 
but  this  statement  is  considered  by  Pliny  as  insufficiently  authen- 
ticated. The  year  indicated  is  293  b.c.(’’")  According  to 
Varro,  the  earliest  public  sundial  at  Rome  was  that  brought  from 
Sicily  by  the  Consul  Manius  Valerius  Mcssala,  after  the  capture 
of  Catana,(’**)  iu  the  First  Punic  War,  2C3  b.c.,  and  placed  on 
a pillar  near  the  Rostra.  This  dial,  having  been  arranged  for 
the  latitude  of  Sicily,  did  not  show  the  hours  accurately  for 
Rome ; nevertheless,  it  remained  in  use  for  niuety-niuc  years. 
In  the  year  101  b.c.,  Q.  Marcius  Philippus  included,  among  the 
works  of  his  censorship,  a new  and  accurate  suudial  iu  the 
Forum.  C''"’)  Plautus,  who  began  to  M'rite  comedies  about  224  b.c., 
introduces  a slave  as  complaining  of  the  novel  introduction  of 
sundials  and  hours,  which  makes  him  dependent  for  his  meals 
upon  the  sun ; whereas,  when  he  was  a boy,  he  used  to  cat  when 
he  was  hungry.  It  has  been  supposed  that  this  passage  was 
translated  by  Plautus  from  the  Greek  original  of  the  comedy  in 
which  it  occurred ; but  it  appears  to  refer  to  the  recent  intro- 
duction of  sundials  at  Rome.(’^*) 

A clepsydra,  or  contrivance  for  measuring  time  by  allowing 
water  to  escape  through  the  orifice  of  a vessel — similar  to  a mo- 
dern hour-glass — was  known  at  Athens  in  the  time  of  Aristo- 
phanes. It  was  used  for  regulating  the  time  allowed  for  speeches 
of  accused  persons  before  the  courts  of  justice. ('^')  The  sun- 
dial had  two  great  defects  as  a measure  of  hours : it  was  un- 


(137)  Tlie  temple  of  Quirinua  was  probably  vowed  by  L.  Papiriua 
Cursor,  the  father,  after  his  great  victory  over  the  Samnites,  in  309  B.c. 

(138)  It  appears  that  Catana  submitted  to  the  Romans  at  this  time,  and 
was  received  as  an  ally,  but  that  it  was  not  besieged  and  taken.  See 
Eutrop.  ii.  10. 

(139)  It  was  noted  that  the  carbunculus,  or  ruby,  was  first  brought  to 
Italy  in  this  year.  Plin.  N.  H.  xxri.  4. 

(140)  Ap.  Gcll.  N.  A.  iii.  3. 

(141)  See  Salmas.  Plin.  Eierc.  p.  458. 

(142)  Acham.  692;  Vesp.  93. 
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serviceable  during  cloudy  weather,  and  also  during  the 
night.  Hence  Plato  is  reported  to  have  made  an  instrument 
like  a clejjsydra  of  great  magnitude,  for  measuring  time  at 
night.  (***)  Scipio  Nasica,  while  censor  in  159  b.c.,  erected  a 
water-clock  at  Rome,  under  a shed,  in  a public  place.  This 
water-clock  acquired  the  name  of  Solarium,  or  sun-dial,  from 
the  habit  of  measuring  hours  by  the  sun.C*®)  The  improved 
sundial  of  Philippus  had  been  set  up  only  five  years  previously. 
Ctcsibiiis,  a celebrated  mechanician  of  Alexandria,  constructed  a 
complicated  water-clock  in  that  city,  about  110  b.c.(^^) 

The  rarity  of  sundials,  the  difficulty  of  using  them,  and 
their  failure  during  the  night  and  in  cloudy  weather,  gave  rise 
to  the  employment  of  slaves  among  the  Greeks  and  Romans, 
whose  duty  it  was  to  announce  the  hour.('*'^) 

§ 10  With  such  imperfect  contrivances  for  determining 
the  seasons  of  the  year  and  the  hours  of  the  night,  it  was  natural 
that  tlie  scientific  astronomy  of  the  Greeks  should  be  at  first 
directed  principally  to  an  observation  of  the  movements  of  the 
fixed  stars,  and  of  the  revolution  of  the  starry  sphere.  Such,  as 
we  have  already  seen,  was  the  object  of  the  astronomical  trea- 


(143)  The  epigram  of  Antiphilua,  in  Anth.  Pal.  vii.  611,  speaks  of  a 
public  water-clock,  with  twelve  divisions,  the  object  of  which  was  to  indi- 
cate the  time  of  day  when  the  sun  was  obscured  by  clouds.  Antiphilua 
lived  under  the  reign  of  the  Emperor  Nero. 

(144)  XcyvTat  bt  nXdruva  fiixpiiv  nva  tivotav  dovvtu  rov  tmrTKfvatrfUirns 
mjKTfpivou  noirjaairra  upnXayLov  (oiKos  vdpuvXiK^t  oiou  fcXr^'dpav  ptyuXrjv 
Xiati.  Athen.  iv.  p.  174  0. 

(143)  Plin.  vii.  60 i Censorin.  c.  23.  Cicero,  de  N.  D.  ii.  34,  opposes  a ‘ 
solarium  descriptum,  a sundial,  to  one  ex  aqua,  a water-clock,  for  mea 
Baring  hours. 

(146)  Vitruv.  ix.  9 j Plin.  vii.  37.  Compare  Ideler,  Chron.  vol.  i. 
p.  230.  A clepsydra  is  described  by  Simplicius,  Schol.  Aristot.  p.  380. 
The  division  of  a water-clock  into  twelve  hours  is  mentioned  in  an  epigram 
of  Paulus  Silentiarius,  Anth.  Pal.  ix.  782.  Paulus  Sileutiarius  lived  in 
the  time  of  Justinian  I.  Conceruing  water-clocks,  both  ancient  and  mo- 
dern, see  Beckmann’s  Hist,  of  Inventions,  vol.  i.  p.  133,  Eng.  tr. 

(147)  7T€pljTpia,  ^ TraptryytXXova'a  rtfv  &pav  rats  KdcnjpUvms^  llesychius, 
Photius,  and  Suidos.  The  etymology  of  the  word  is  not  apparent.  The 
slave  who  announced  the  hour  is  mentioned  by  Juv.  x.  216,  Martial,  viii. 

67.  Artaxerxes  is  described  by  Juse|>hu8,  Ant.  xi.  6,  § 10,  as  inquiring 
the  hour  of  the  night  from  the  officer  whose  duty  it  was  to  observe  the 
time. 
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tises  of  Eudoxus ; and  such  likewise  is  the  object  of  those  of 
Autolycu.s  and  Euclid,  the  earliest  Greek  writings  now  extant 
in  which  Astronomy  is  treated  geometrieally. 

Autolycus  the  mathematician,  of  Pitana,  in  iEolis,  was  a 
fellow-citizen  of  Arccsilaus  the  philosopher.  Before  the  latter 
removed  to  Athens,  he  was  a disciple  of  Autolyeus,  and  tra- 
velled with  him  to  Sardis. (’**)  As  the  lifetime  of  Arcesilaus 
extended  from  310  to  211  n.c.,  Autolycus  may  be  supposed  to 
have  flourished  about  320 — 300  b.c.{'*’) 

Two  astronomical  treatises  of  Autolycus  are  extant,  but  they 
have  never  been  printed  completely  in  the  original  Greek ; and 
the  incomplete  edition  of  the  Greek  text  whieh  exists  is  so  rare 
that  it  can  with  difliculty  be  eonsulted.{’'’®)  No  copy  of  it  exists 
in  the  library  of  the  British  Museum.  One  is  entitled  Flfol 
Kieoa/ifeiic  S^ai'pac,  ‘ Upon  the  Sphere  in  Motion  j’  the  other 
is  entitled  fltpt  ’ETr(roX(i)v  icai  Auatwv,  ‘ On  the  Risings  and  Set- 
tings of  the  Stars.'  The  former  consists  of  twelve,  the  latter 
of  eighteen  propositions. 

The  treatise  on  the  Movement  of  the  Sphere  is  intended  to 
illustrate  the  rotatory  motion  of  the  celestial  globe.  It  assumes 
that  the  earth  is  at  the  centre,  and  it  explains  the  apparent 
motion  of  the  starry  he.aven  upon  this  hypothesis.  Dclambre 
(who,  in  his  History  of  Ancient  Astronomy,  has  given  a copious 
analysis  of  the  two  treatises  of  Autolycus)  makes  the  follow- 
ing  remarks  on  the  former : — ‘ Out  of  the  twelve  propositions  (he 
says),  nine  are  fundamental,  and  have  retained  their  place  in  all 
the  elementary  books  of  astronomy ; they  are  always  implied 
when  they  arc  not  stated  formally.  They  are  propositions  of 
jmre  geometry,  and  must  have  been  conceived  by  all  who  sup- 


(148)  Dioff.  Laert.  iv.  § 29.  Bailly,  Hist.  Astr.  Anc.  p.  465,  confounds 
vEoiia  with  the  Lipari  Islands. 

(149)  Clinton,  F.  II.  vol.  ii.  ad  ann.  299,  and  p.  367. 

(1,50)  The  Greek  text  of  the  propositions  of.  the  two  tr-'afiscs  of  Auto- 
lycus,  without  the  demonstrations,  is  printed  in  Dasypodius,  .Sph.-ericte 
Doetrinie  Propositiones,  Arcentor.  1572.  A Latin  translation,  with  notes, 
was  published  at  Rome  in  15H8. 

(151)  Vol.  i.  p.  19—48. 
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posed  the  spherical  movement  of  the  heaven  j but  they  cannot 
have  been  reduced  into  a systematic  fonn  when  Autolycus  com- 
posed this  little  treatise.  His  work  is  a monument  of  the  appli- 
cation of  geometry  to  astronomy,  but  it  is  only  a first  step ; it 
contains  no  trace  of  spherical  trigonometry 

The  treatise  on  the  Risings  and  Settings  of  the  Stars  relates 
to  their  true  and  apparent  risings  and  settings.  The  apparent 
or  heliacal  risings  and  settings  are  alone  the  subjects  of  observa- 
tion by  the  naked  eye.(’“’)  The  theorems  are  confined  to  the 
fixed  stars ; and  there  is  a particular  reference  to  the  twelve 
parts  of  the  zodiac,  as  denoted  by  constellations.  The  following 
are  the  most  important  propositions  which  he  lays  down  on  this 
subject : — 

1.  The  zodiacal  sign  occupied  by  the  sun  neither  rises  nor 
sets,  but  is  either  concealed  by  the  earth  or  lost  in  the  sun’s 
rays.  The  opposite  sign  neither  rises  nor  sets,  but  it  is  visible 
during  the  whole  night. 

2.  Of  the  twelve  signs  of  the  zodiac,  that  which  precedes  the 
sign  occupied  by  the  sun  rises  visibly  in  the  morning;  that 
which  succeeds  the  same  sign  sets  visibly  in  the  evening. 

3.  Eleven  signs  of  the  zodiac  are  seen  every  night.  Six 
signs  arc  visible,  and  the  five  others,  not  occupied  by  the  sun, 
afterwards  rise. 

4.  Every  star  has  an  interval  of  five  months  between  its 
morning  and  its  evening  rising,  during  which  time  it  is  visible. 
It  has  an  interval  of  at  least  thirty  days  between  its  evening 


(152)  Hist.  d’Astr.  Anc.  vol.  i.  p.  21.  Philoponus,  on  Aristotle’s 
Physics,  remarks  that  Autolycna  has  treated  the  motion  of  the  sphere  in  a 
less  purely  geometrical  metfiod  than  Theodosius,  and  more  according  to 
physical  methods.  Schol.  Aristot.  p.  3 t8,  ed.  Brandis.  Theodosius  was 
a mathematician  later  than  the  reign  of  Trajan. 

(152)  ‘ Ces  deux  especes  de  levers  et  de  couchers  sont  les  seulcs  qu’on 
pht  r6ellement  observer;  ces  observations  faeiles  que  nc  supposent  qu’un 
peu  d'attention,  de  bons  yeux  et  un  horizon  libre,  ont  fait  longtems  toute 
Tastrononiie  des  anciens,  et  la  matiiirc  de  leurs  calendriers  ; ces  levers  et 
CCS  couchers  ont  rcgl^  Tordre  des  travaux  agricoles  et  des  terns  propres  k 
la  navigation.’  Delambre,  ib.  p.  23. 
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setting  and  its  morning  risings  during  which  time  it  is  invi- 
sible. 

Aratus  states,  in  his  astronomical  poem,  that  half  the  zodiac 
is  visible,  and  that  six  signs  set  every  night ; in  which  number 
he  seems  to  include  the  sign  occupied  by  the  sun.  This  state- 
ment was  doubtless  copied  from  Eudoxus.('‘^) 

Autolycus  makes  no  mention  of  the  planets  in  this  treatise. 
Their  irregular  movements  rendered  them  unsuited  to  tlie 
practical  object  which  he  had  iu  view.  Autolycus  is,  however, 
stated  by  Simplicius  to  have  proposed  some  hypotheses,  similar 
to  those  of  Eudoxus,  for  explaining  the  anomalous  motions  of 
the  planets,  and  to  have  failed  in  his  attcmpt.(’'^) 

§ 11  A treatise  of  the  same  character,  and  probably  com- 
posed nearly  at  the  same  time,  though  belonging  to  a more 
advanced  period  of  astronomical  science,  is  that  of  the  celebrated 
geometer  Euclid,  entitled  <Patv6fitva,  or  ‘ The  Appearances  of 
the  Heavens,'  a title  similar  to  that  of  the  astronomical  treatise 
of  Eudoxus,  as  well  as  of  the  astronomical  poem  of  Aratus. 
According  to  Proclus,  he  lived  in  the  time  of  the  First  Ptolemy, 
823— 2S3  B.c.(’“) 

The  Phccnomem  of  Euclid  consist  of  eighteen  theorems,  with 
their  demonstrations,  some  of  which  are  long  and  intricate. 

A brief  account  of  the  treatise,  in  which  the  theorems  are  ex- 
tracted, is  given  by  Dclambre ;(’“)  but  as  the  treatise  is  little 
known,  even  to  professed  students  of  antiquity,  and  as  the 
Introduction  to  it  contains  a summary  of  Euclid’s  astronomical 
system,  expounded  with  the  precision  and  perspicuity  charac- 


(154)  Arat.  650—68.  Compare  Schaubacb,  Gesch.  dcrAstron.  p.  331 
— 5,  wlio  points  out  the  importance  of  the  doctrine  of  the  risings  and  set- 
tings of  stars  to  the  Greeks,  even  to  those  who  wore  not  professed  astrono- 
mers. Without  them,  ho  remarks,  neither  the  season  ol  the  year  nor  the 
hour  of  the  night  could  be  properly  determined. 

(155)  Schol.  Aristot.  p.  502  b,  Brandis. 

(156)  Clinton,  ad  ann.  306. 

(157)  P.657 — 597,  ed.  Gregor.  Oxon.  1703.  The  treatise  consists  of 
10  folio  pages,  half  of  which  is  occupied  with  the  Latin  translation. 

(158)  Hist.  d’Astr.  Anc.  vol.  i.  p.  61 — 58. 
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teristic  of  the  great  geometer,  I extract  the  suhstance  of  the 
latter,  which  will  exhibit  the  most  finished  specimen  of  Greek 
astronomical  science  about  the  year  300  b.c. 

The  fixed  stars  rise  at  the  same  point,  and  set  at  the  same  point;  the 
same  stars  always  rise  together,  and  set  together;  and  in  their  course  from 
the  east  to  the  west  they  always  preserve  the  same  distances  from  one 
another.  Now,  as  these  appearances  are  only  consistent  with  a circular 
movement,  when  the  eye  of  the  observer  is  equally  distant  from  the  cir- 
cumference of  the  circle  in  every  direction  (as  has  been  demonstrated  in 
the  treatise  on  Optics),  it  follows  that  the  stars  move  in  a circle,  and  are 
attached  to  a single  body,  and  that  the  vision  is  equally  distant  from  the 
circumference. 

A star  is  visible  between  the  Bears,  not  changing  its  place,  but  always 
revolving  upon  itself.  Since  this  star  appears  to  be  equally  distant  from 
every  part  of  the  circumference  of  each  circle  described  by  the  other  stars, 
it  must  be  assumed  that  all  the  circles  are  parallel,  so  that  all  the  fixed  stars 
move  along  parallel  circles,  having  this  star  as  their  common  pole. 

Some  of  these  neither  rise  nor  set,  on  account  of  their  moving  in 
elevated  circles,  which  are  called  the  ‘ always  visible.’  They  are  the  stars 
which  extend  from  the  visible  i>ole  to  the  Arctic  circle.  Those  which  are 
nearest  the  pole  describe  the  smallest  circle,  and  those  upon  the  Arctic  circle 
the  largest.  The  latter  appear  to  graze  the  horizon. 

The  stars  to  the  south  of  this  circle  all  rise  and  set,  on  account  of  their 
circles  being  partly  above  and  partly  below  the  earth.  The  segments  above 
the  earth  are  large,  and  the  segments  below  the  earth  are  small,  in  propor- 
tion as  they  approach  the  Arctic  circle,  C**)  because  the  motion  of  the  stars 
nearest  this  circle  above  the  earth  is  made  in  the  longest  time,  and  of  those 
below  the  earth  in  the  shortest.  In  proportion  as  the  stars  recede  from 
this  circle,  their  motion  above  the  earth  is  made  in  less  time,  and  that  below 
the  earth  in  greater.  Those  that  are  nearest  the  south  are  the  least  time 
above  the  eartli,  and  the  longest  below  it. 

The  stars  which  are  upon  the  middle  circle  make  their  times  above  and 
below  the  earth  equal ; whence  this  circle  is  called  the  Equinoctial.  Those 
which  are  upon  circles  equally  distant  from  the  equinoctial,  make  the 
alternate  segments  in  equal  terms.  For  example,  those  above  the  earth  to 
the  north  corrcsi>ond  with  those  below  the  earth  to  the  south ; and  those 
above  the  earth  to  the  south  correspond  with  those  below  the  earth  to  the 
north.  The  joint  times  of  all  the  circles,  above  and  below  the  earth,  are 
equal.  The  circle  of  the  Milky  Way  and  the  zodiacal  circle  being  oblique 
to  the  parallel  circles,  and  cutting  each  other,  always  have  a semicircle 
above  the  earth. 


(159)  In  p.  560,  1.  9,  Twv  Si  inrip  y^t  rpriparutv  fsciorou  aCvwi’  poroii 
(fmviTai,  the  sense  requires  ptyurroir  for  p6yop. 
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Hence  it  follows  that  the  heaven  is  spherical.  For  if  it  were  cylindrical 
or  conical,  the  stars  upon  the  oblique  circles,  which  cut  the  equator,  would 
not  in  the  revolution  of  the  heaven  always  appear  to  be  divided  into  semi- 
circles ; but  the  visible  segment  would  sometimes  be  greater,  and  sometimes 
less  than  a semicircle.  For  if  a cone  or  a cylinder  svcrc  cut  by  a plane  not 
parallel  to  the  base,  the  section  is  that  of  an  acute-angled  cone,  which  re- 
sembles a shield  (an  ellipse).  It  is,  therefore,  evident  that  if  a figure  of 
this.description  is  cut  in  the  middle  both  in  length  and  breadth,  its  seg- 
ments will  be  unequal : and,  likewise,  that  if  it  be  cut  in  the  middle  by 
oblique  sections,  the  segments  will  be  unequal.  But  the  appearances  of  the 
heaven  agree  with  none  of  these  results.  Therefore  the  heaven  must  be 
supposed  to  be  spherical,  and  to  revolve  equally  round  an  axis  of  which 
one  pole  above  the  earth  is  visible,  and  the  other  below  the  earth  is 
invisible. 

The  horizon  is  the  plane  reaching  from  our  station  to  the  heaven,  and 
bounding  the  hemisphere  visible  above  the  earth.  It  is  a circle ; for  if  a 
sphere  be  cut  by  a plane,  the  section  is  a circle. 

The  meridian  is  a circle  passing  through  the  poles  of  the  sphere,  and  at 
right  angles  to  the  horizon. 

The  tropics  are  circles  which  touch  the  zodiacal  circle,  and  have  the 
same  poles  as  the  sphere. 

The  zodiacal  and  the  equinoctial  are  both  great  circles,  for  they  bisect 
one  another.  For  the  beginning  of  Aries  and  the  beginning  of  the  Claws 
(or  Libra)  are  upon  the  same  diameter ; and  when  they  are  both  upon  the 
equinoctial,  they  rise  and  set  in  conjunction,  having  between  their  begin- 
nings six  of  the  twelve  signs,  and  two  semicircles  of  the  equinoctial ; in- 
asmuch as  each  beginning,  being  upon  the  equinoctial,  performs  its  move- 
ment above  and  below  the  earth  in  equal  times.  If  a sphere  revolve  equally 
round  its  axis,  all  the  points  on  its  surface  pass  through  similar  arcs  of  the 
parallel  circles  in  equal  times.  Therefore  these  signs  pass  through  equal 
ares  of  the  equinoctial,  one  above  and  the  other  below  the  earth.  Conse- 
quently the  arcs  are  equal,  and  each  is  a semicircle : for  the  circuit  from 
cast  to  east  and  from  west  to  west  is  an  entire  circle.  Consequently  the 
zodiacal  and  equinoctial  circles  bisect  one  another.  But  if  in  a sphere  two 
circles  bisect  one  another,  each  will  be  a great  circle.  Therefore  the 
zodiacal  and  equinoctial  are  great  circles. 

The  horizon  is  likewise  a great  circle ; for  it  bisects  the  zodiacal  and 
equinoctial,  both  great  circles.  For  it  always  has  six  of  the  twelve  signs 
above  the  earth,  as  well  as  a semicircle  of  the  equator.  The  stars  above 
the  horizon  which  rise  and  set  together  reappear  in  equal  times,  some 
moving  from  east  to  west,  and  some  from  west  to  east. 

These  propositions  imply  a completely  geocentric  system, 
in  which  the  earth  is  at  rest,  and  the  starry  sphere  revolves 
round  it  every  twenty-four  hours.  Accordingly,  Euclid’s  first 
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theorem  is,  that  ‘ the  earth  is  in  the  middle  of  the  universe,  and 
stands  to  it  in  the  relation  of  centre.’ 

Galen  remarks  that  Euclid,  in  his  Treatise  on  Phaenomena, 
demonstrates  in  a few  sentences,  that  the  earth  is  at  the  centre 
of  the  universe,  and  that  its  relation  to  the  universe  is  that  of  a 
central  point ; he  adds,  that  learners  arc  as  much  convinced  of 
the  conclusivcncss  of  the  demonstration,  as  that  twice  two 
make  four.(’“) 

§ 12  Although  the  geocentric  theory  always  retained  a firm 
ground  in  the  general  belief  of  the  Greek  astronomers  and 
geometers,  still  certain  rival  hypotheses,  dissenting  from  the 
received  system  of  the  universe,  were  from  time  to  time  promul- 
gated. We  have  already  seen  that  a wild  and  fanciful  scheme 
was  devised  by  Philolaus  the  Pythagorean,  according  to  which 
the  earth,  together  with  the  sun,  the  moon,  and  the  other 
heavenly  bodies,  revolved  in  circular  orbits  round  the  central 
fire.  Hicetas,  a Pythagorean  philosopher,  (who  probably  was 
nearly  contemporary  with  Philolaus,)  and  Heraclidcs  of  Pontus, 
retaining  the  geocentric  system,  ventured  nevertheless  to  set 
the  earth  in  motion.  They  supposed  it,  preserving  its  place  in 
the  centre  of  the  universe,  to  revolve  on  its  axis  from  west  to 
east;  and  by  this  hypothesis  they  accounted,  on  scientific 
grounds,  for  the  diurnal  motions  of  the  sun  and  fixed  stars. 
Aristotle  and  others  of  the  ancients  likewise  supposed  Plato 
to  have  given  a rotatory  motion  to  the  earth  in  the  Timaeus. 
In  the  first  half  of  the  third  century  b.c.,  about  one  generation 
after  Euclid,  Aristarchus  of  Samos  proposed  a theory  of  the 
world  exactly  similar  to  the  Copemican.  His  date  is  fixed  by  the 
testimony  of  Ptolemy,  who  states  him  to  have  observed  the 
summer  solstice  of  the  year  280  b.c.(''")  He  was  likewise,  as 
we  shall  see  presently,  contemporary  with  Cleanthes,  who  suc- 
ceeded to  the  primacy  of  the  Stoical  School  in  2Gl  b.c.(*®^)  His 


(160)  De  Hippocrat.  ct  Plat.  Plac.  viii.  1.  vol.  v.  p.  6.54,  cd.  Kiihn. 

(161)  Mag.  Synt.  iii.  2.  Compare  Clinton,  F.  H.  vol.  ii.  p.  340,  note. 
(i6a)  See  Clinton,  ad  aun.  279. 
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lifetime  may  be  placed  conjecturally  from  about  320  to  250 
B.c.(’**)  The  theory  of  Aristarchus  is  only  known  to  us  from 
secondary  sources ; but  the  chief  of  these  is  Archimedes,  who 
could  not  fail  to  understand  the  hypothesis,  and  to  report  it 
correctly.  Archimedes  was  bom  in  287  b.c.  ; and  the  theory 
of  Aristarchus  may  have  been  published  after  he  had  reached 
the  years  of  manhood. 

Aristarchus  is  stated  by  Archimedes  to  have  rejected  the 
geocentric  doctrine  held  by  the  majority  of  Greek  astrono- 
mers, and  to  have  promulgated  the  following  hypothesis  in  a 
controversial  treatise  directed  against  that  doctrine  : — That  the 
fixed  stars  and  the  sun  are  immovable ; that  the  earth  is  car- 
ried round  the  sun  in  the  circumference  of  a circle  of  which 
the  sun  is  the  centre ; and  that  the  sphere  of  the  fixed  stars 
having  the  same  centre  as  the  sun  is  of  such  a magnitude,  that 
the  orbit  of  the  earth  is  to  the  distance  of  the  fixed  stars  as  the 
centre  of  the  sphere  of  the  fixed  stars  is  to  its  surface.  Archimedes 
treats  as  absimd  the  hypothesis,  that  the  distance  of  the  fixed 
stars  firom  the  earth  is  as  a point  to  a surface,  and  consequently 
infinite:  he  therefore  supposes  Aristarchus  to  have  meant  to 
say  that,  as  the  earth  is  to  the  sphere  of  the  fixed  stars,  accord- 
ing to  the  received  geocentric  hypothesis,  so  is  the  sphere  by 
which  he  supposes  the  earth  to  be  carried  round  to  the  sphere 
of  the  fixed  stars.  By  this  interpretation,  Archimedes  substitutes 
a proportion  between  four  spheres ; and  he  adopts  this  interpre- 
tation as  correctly  representing  the  meaning  of  Aristarchus,  in 
nis  subsequent  reasonings  and  calculations.  It  will  be  observed 
that  Archimedes  assumes  Aristarchus  to  mean  that  the  earth  is 
carried  round  the  sun  in  a solid  sphere.  Archimedes  does  not 
inform  us  whether  the  hypothesis  of  Aristarchus  included  the 
planets.  The  express  limitation  of  the  hypothesis  to  the  fixed 


(163)  Martin,  Tim£e,  vol.  ii.  p.  127,  cites  Pappus  as  stating  that  the 
fame  of  Aristarchus  attracted  Apollonius  of  Perga  to  Alexandria.  I have 
been  unable  to  verify  this  quotation.  Ajmllonius,  moreover,  who  was  born 
under  Ptolemy  Evergetes,  247 — 222  B.c.,  and  who  died  under  Philopator, 
222 — 205  B.C.,  seems  to  belong  to  a later  date. 
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stars,  and  the  omission  of  all  reference  to  the  planets,  shows 
that  the  latter  were  considered  of  secondary  importance  by  the 
Greek  astronomers.  (”“) 

The  compiler  of  the  work  on  the  Opinions  of  the  Philosophers 
likewise  describes  Aristarchus  as  placing  the  sun  amongst  the 
fixed  stars,  and  as  supposing  the  earth  to  move  along  the  solar 
circle  (or  the  ecliptic) ; he  adds,  that  Aristarchus  accounted  for 
solar  eclipses  by  the  inclination  of  the  ecliptic  to  the  axis  of  the 
earth.  It  appears,  moreover,  from  another  notice  of  the 
theory  of  Aristarchus,  that  he  agreed  with  the  Copernican 
theory  in  giving  the  earth  a motion  of  rotation  as  well  as  an 
orbital  motion ; and  that  he  thus  explained  both  the  diurnal 
and  the  annual  motions  of  the  sun  and  fixed  stars.  ‘ He  endea- 
voured,’ says  Plutarch,  ‘ to  account  for  the  appearances  by 
supposing  the  heaven  to  be  motionless,  and  the  earth  to  turn 
in  an  oblique  circle,  revolving  at  the  same  time  round  its 
axis.’(*“)  These  words  show  that  Aristarchus  explained  the 
apparent  annual  motion  of  the  sun  in  the  ecliptic  by  supposing 
the  orbit  of  the  earth  to  be  inclined  to  its  axis.  Simplicius, 
likewise,  in  his  Commentary  upon  Aristotle  de  Ckclo,  couples 
Aristarchus  with  Heraelides  as  holding  that  the  appearances 
would  be  explained  by  supposing  the  starry  heaven  to  be  at  rest 
and  the  earth  to  make  nearly  one  diurnal  revolution  from  the 
west,  round  the  poles  of  the  equinoctial.  ‘ The  word  nearly  is 
added,’  says  Simplicius,  ‘ on  account  of  the  sun’s  daily  motion 
of  one  dcgrec.’(**^)  Sextus  Empiricus  likewise  refers  to  the 
hypothesis  of  the  earth’s  rotation,  when  he  includes  Aristarchus 


(164)  See  note  B,  at  the  end  of  the  chapter. 

(165)  Pint.  Plac.  Phil.  ii.  24;  Stob.  Eel.  Phys.  i.  25;  Galen,  Phil. 
Hist.  c.  14 ; Euseb.  Priep.  Ev.  xv.  50.  In  the  two  latter  writers,  read  njK 
St  yr/v  for  TJi»  Si  mXtimjv,  from  the  two  former. 

(166)  *Xpltnapxov  ^tra  Sftv  KArai/tfiyf  to¥  Efi/uov  aaf^tar  7rpoKoXfuT0ai 

Toiis  *KWrjvas,  Kivovvra  tov  K6<Tpnv  rrjy  <OTini»,  ori  tpaivofitva  aoa^ttv  avifp 

tnripaTo,  pivtiv  tov  ovpavSv  imrmOtptvoi^  i^t\iTrttT0at  Si  Kara  Xofow  kvkXov 
TTjv  yrjv,  apa  xai  irrpi  t6v  aur^ff  a^ova  Sivitvpitnjv,  De  fac.  in  orbe  Inn.  6.  As 
to  the  ;i8o  of  f^t\lmir0iu,  compare  Eurip.  Ilerc.  Fur.  977,  6 S'  (’{rXiWuo 
naiSa  tiovot  kvk\^,  where  the  verb  denotes  a circular  motion. 

(167)  Schol.  Ariatot.  p.  495,  Brandis. 
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the  mathematician  among  those  who  deny  the  movement  of 
the  heaven,  and  ascribe  a movement  to  the  earth.  (’**)  Plutarch, 
again,  in  another  treatise,  speaks  of  Aristarchus  and  a certain 
Seleucus  as  having  held  the  doctrine  of  the  earth’s  rotation  he 
says  that  the  former  only  advanced  it  as  a hypothesis,  whereas 
the  latter  demonstrated  it.('®*)  Archimedes  mentions  the 
‘ Ilyiiothcses  ’ of  Aristarchus  as  containing  his  heliocentric 
theory ; it  is  probable  that  he  promulgated  the  opinion,  unac- 
companied with  any  geometrical  proof.  Seleucus  the  mathe- 
matician is  described  in  the  work  on  the  Opinions  of  the  Philo- 
sophers as  holding  the  doctrine  of  the  earth’s  motion. lie 
lived  before  Hipparchus,  hy  whom  he  was  quoted  on  a question 
relating  to  the  tides.  lie  wrote  against  Crates,  who  like- 
wise speculated  on  tides  this  circumstance  fixes  his  lifetime 
to  abont  the  middle  of  the  second  century  b.c.  Seleucus  like- 
wise held,  with  Heraclides  of  Pontus,  that  the  universe  is  in- 
finite. 

"We  are  informed  by  Plutarch  that  Cleanthes  (who  probably 
at  the  time  was  head  of  the  Stoical  School  at  Athens,  the  most 
religions  of  the  Greek  philosophical  sects)  declared  his  opinion 
that  Aristarchns  of  Samos  ought  to  be  prosecuted  for  impiety, 
because  he  taught  that  the  hearth  of  the  universe  was  mov- 
able. (’^‘)  By  ‘ the  hearth  of  the  universe’  he  meant  the  earth ; 
and  he  employed  this  mystical  appellation  as  alluding  to  its 
central  and  sacred  character. ('"®)  His  indignation  at  the  here- 


(|68)  ot  yf  ji^v  Tov  K6afwv  Ktvfj<rtv  ay(\6yrtSt  r^v  it  yrfv  KtytitrBai  do^a(roi»- 
Tfff,  o)S  04  Tryii  Apiarap)(OV  tov  paBi)paTiKov,  ov  KtaXvovrai  wcip  \p6vov.  Sext. 
£mp.  adv.  Dogmat.  iv.  § 174,  Bckkcr. 

(169)  Quiest.  Plat.  viii.  1. 

(170)  Plac.  Phil.  iii.  17;  Excerpt.  .Joan.  Damaac.  ad  calc.  Slob.  Pbya. 
Tol.  ii.  p.  775,  ed.  GaUford.  Also  in  Stob.  Anth.  vol.  iv.  p.  241,  od.  Mci- 
neko. 

(171)  Strab.  i.  1,  § 9. 

(172)  Joan.  Damasc.  ib. 

(173)  Stob.  Pbya.  xxi.  .3;  Pint.  Plac.  ii.  1.  Concerning  the  birth-place 
of  Seleucus,  see  Boeckh,  Koam.  Syat.  des  Plat.  p.  142. 

{174)  Do  fac.  in  orbe  lun.  6. 

(175)  See  Martin,  Tim^e,  tom.  ii.  p.  115. 
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• tical  doctrine  of  Aristarchus  implies  that  he  conceived  it  not 
merely  as  making  the  earth  revolve  round  its  axis  (which  Hera- 
clides  and  Hicetas  had  done),  hut  as  uprooting  it  from  the 
tranquil  and  dignified  seat  which  it  had  occupied  at  the  centre 
of  the  heavenly  sphere,  and  as  sending  it  a wanderer  through 
space.  The  appeal  of  Cleanthes,  however,  met  with  no  re- 
sponse : the  general  opinion  of  Greece  had  become  more  tolerant 
of  physical  speculation  than  it  was  in  the  time  of  Anaxagoras 
and  Socrates.  Cleanthes  seems  to  have  been  driven  to  use 
argumentative,  not  penal  weapons,  in  defence  of  the  immobi- 
lity of  the  earth.  We  find,  at  least,  in  the  list  of  his  works,  a 
treatise  'against  Aristarchus,’ (*'*)  which  probably  referred  to 
his  heliocentric  hypothesis. 

A treatise  of  Aristarchus,  ‘ On  the  Magnitudes  and  Distances 
of  the  Sun  and  Moon,’  is  still  extant.(*'^  The  geometrical 
methods  by  which  he  attempts  to  measure  the  apparent  dia- 
meters of  the  sun  and  moon,  and  to  determine  their  distances, 
are  considered  sound  by  modem  astronomers ; but  as  his  ob- 
served data  were  inexact,  owing  to  the  defective  instruments 
which  he  used,  his  results  are  erroneous.  In  this'  treatise 
the  author  makes  no  allusion  to  his  heliocentric  hypothesis. 


(176)  irpos  ’ApiWnpyov,  Dioff.  Laert.  vii.  174. 

Sfhaubach,  Geacliichte  der  Griecli.  Astron.  p.  4C6— 477,  has  attempted 
to  show  that  the  hypothesis  of  Aristarchus  did  not  anticipate  the  Coper- 
nican  theory ; and  his  arguments  have  received  some  eountenance  from 
Mr.  Donkin,  the  Savilian  Pmfessor  of  Astronomy  at  Oxford,  in  his  article 
Aristarchas,  in  Dr.  W.  Smith’s  Dictionary  of  Ancient  Biogr.  and  Myth. 
The  subject  has  been  fully  investigated  by  Ideler,  in  his  excellent  disser- 
tation, Ueber  das  Verhiiltniss  dcs  Copernicus  zum  Alterthum,  published 
in  the  Museum  der  Allerthumswissenschaft  (Berlin,  1810),  vol.  ii.  p.  .393 
—454 ; who  considers  the  hypothesis  of  Aristarchus  as  agreeing  substan- 
tially with  the  Coperniean:  see  p.  429.  This  view  is  adopted  by  Martin, 
» Timde,  vol.  ii.  p.  127.  Compare  Delambre,  Hist.  d'Astr.  Anc.  tom.  i. 
p.  80,  102.  The  silence  of  Ptolemy,  Mag.  Synt.  i.  4 and  6,  respecting  Aris- 
tarchus, proves  nothing.  In  the  chapters  cited,  Ptolemy  uses  general 
arguments  to  disprove  the  motion  of  the  earth,  both  of  rotation  and  trans- 
lation, but  he  mentions  no  astronomer  who  held  these  opinions.  He  states 
the  hypotheses,  and  controverts  them  without  attributing  them  to  any 
one. 

(177)  Edited  by  Wallis,  Oion.  1688,  and  repeated  in  Wallis,  Opera 
Mathematica  (Oxon.  1699,  fol.),  vol.  iii.  p.  869. 

(178)  See  Delambre,  Hist,  de  I’Astr.  Anc.  tom.  i.  p.  75,  and  Donkin, 
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Vitruvius  includes  Aristarchus  among  the  principal  inventors 
of  scientific  instruments  and  dialling ; ('"*)  and  describes  him  as 
the  author  of  the  hemispherical  sundial.  Aristarchus  may  have 
improved  it ; but  this  form  of  sundial  certainly  existed  before 
his  time.  (**®)  He  is  likewise  reported  to  have  made  a great 
cycle  of  t years,  ('**)  which  was  doubtless  founded  on  some 
astronomical  combhiation. 

§ 13  Archimedes  might  be  assumed  on  general  grounds, 
even  without  the  evidence  afforded  by  his  treatise  of  the  Arenas 
ritts,  to  have  been  acquainted  with  all  the  astronomical  science 
of  his  time.  He  is  characterized  as  an  astronomer  by  Livy, 
who  probably  had  only  a general  idea  of  his  celebrity  in  phy- 
sical science.  He  is  stated  by  Macrobius  to  have  measured  the 
distances  of  the  moon,  sun,  and  planets  ;(***)  and  he  constructed 
an  orrery,  in  which  he  exhibited  the  motions  of  the  sun,  moon, 
planets,  and  fi.xed  stars  round  the  central  earth.  (***)  This  orrery 


art.  Arisiarrhus,  in  Dr.  Smith’s  Dictionary  of  Anc.  Biogr.  and  Myth. 
Delambre  says : ‘ L'6t-rit  que  noua  Tenons  d’analyser,  s'il  ne  noos  donue 
one  des  rdsultaU  trds  inexacts,  esi  du  moins  recommandable  par  la  finesse 
des  aperfus  et  une  m^thode  vraiment  e^omfitrique,’  p.  80.  Speaking  of 
the  determination  of  the  sun’s  distance  by  Aristarchus,  he  says  : ‘ Quand 
on  compare  cette  distance  d’Aristarque  aux  iddes  de  ses  pr£docesseurs,  on 
confoit  qu’  Aristarque  a dtt  passer  cn  son  terns  pour  un  grand  astronome,’ 
p.  79. 

(179)  VitruT.  L 1, 17. 

(180)  Scaphen  sire  hemisphecrium  Aristarchus  Samina  (dicitur  inve- 
nisse),  ix.  9. 

(181)  Cenaorin.  0.  18. 

(182)  Unicus  spectator  coali  sidcrumque,  mirabilior  tamen  inventor  ac 
machinator  belliconim  tormentorum  operumque,  xxiv.  34.  The  exposition 
of  the  orrery  of  Archimedes  seemed  to  Cicero  to  prove,  ’plus  in  illo  Siculo 
ingenii,  quam  viderctur  natura  humana  ferre  potuisse,’  Be  Bep.  i.  14. 

(183)  In  Somn.  Scip.  ii.  3. 

(184)  See  Cic.  deBep.  i.  14;  Nat.  D.  ii.  33 ; Tusc.  Disp.  i.25,  fromahich 
passages  it  appears  that  the  orrery  of  Archimedes  was  made  of  brass  ; that 
It  exhibited  tlie  revolutions  of  the  sun,  moon,  and  live  planets,  and  showed 
the  nature  of  eclipses ; and  that  it  was  removed  from  Syracuse  by  Mnr> 
cellus,  and  depewited  in  the  Temple  of  Virtue  at  Borne.  The  Temple  of 
Virtue  a as  dedicated  by  Marcellus  from  the  plunder  of  Syracuse.  Plut. 
Marcell.  28 ; Val.  Max.  i.  1,  8. 

Ovid,  Fast.  vi.  271, 

Arte  SyTaeosi&  suspensns  in  acre  clauso 
Stat  globus,  immensi  parva  figura  polL 
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•was  doubtless  intended  to  exhibit  the  system  of  the  world  which 
was  generally  received  among  the  scientific  men  of  Greece. 
Nevertheless,  his  extant  works  show  that  his  attention  and  in- 
ventive powers  were  principally  directed  towards  mechanics  and 
geometry.  ^His  life  extended  from  287  to  212  b.c.  He  appears 
to  have  resided  at  Syracuse,  his  native  town,  where  he  was 
killed  by  a Roman  soldier,  when  the  town  was  taken  in  the 
Second  Punic  War,  and  where  his  tomb  was  found  by  Cicero.  (’*^) 
His  works  are  written  in  the  Doric  dialect  of  his  fellow-citizens, 
who  had  derived  it  from  their  mother-city,  Corinth. (***) 

§ 14  The  Museum  of  Alexandria  was  the  creation  of  the 
early  Ptolemies.  Its  vast  library  was  its  principal  feature  ; but 
it  was  likewise  a college  or  academy  of  men  distinguished  in 
literature  and  science,  who  were  attracted  to  Alexandria  by  the 
patronage  of  the  Greek  kings  of  Egypt  (*’'■)  Among  the  sciences 
cultivated  by  the  Greek  Alexandrine  School  was  Astronomy. 
Aristarchus,  to  whom  reference  has  been  already  made,  is  stated 
to  have  resided  at  Alexandria.  Aristyllus  and  Timocharis,  two 
astronomers  who  appear  to  have  been  contemporary  with  each 
other,  conducted  their  operations  in  the  same  city.  They  are 
classed  by  Plutarch  with  Aristarchus  and  Hipparchus,  as  authors 


Claudisn,  in  his  epigram  * in  sphteram  Archimedis  (Ep.  18),  describea  it  as 
being  of  glass,  and  particularly  mentions  that  it  represented  the  zodiac, 
and  the  moon’s  motions. 

Sextus  Empiricus  adv.  Dogm.  iii.  § 115,  Bekker,  speaks  of  this  orrery 
as  made  of  wood,  and  as  exhibiting  the  motions  of  the  sun,  moon,  and  other 
stars. 

Lactantius,  Div.  Inst.  ii.  6,  following  Cicero,  is  more  copious : An 
Archimedes  Siculus  concavo  tere  similitudinem  mundi  ac  figuram  potuit 
machinari,  in  tjuo  ita  solem  ac  lunam  composuit,  ut  intequmes  motus  et 
coelestibns  similes  conversionibus  singulis  quasi  diebus  etneerent,  ct  non 
modo  accessus  soils  et  recessus,  rel  increnienta  diminutionosque  lumc, 
verum  etiam  stellarum  vel  inerrantium  vel  vagarum  dispares  enrsus  orbis 
ille  dum  vertitur  exhiberetP 

Martianus  Capella,  vi.  § 583,  ed.  Eopp.,  describes  an  orrery,  similar 
to  the  Archimedean,  in  which  the  earth  is  immovable. 

(185)  Tusc.  Disp.  V.  23. 

(186)  See  Theocrit.  Id.  xx.  91. 

(187)  See  Muller's  Hist,  of  Greek  Literature,  by  Donaldson,  rol.  iL 
p.  418. 
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of  prose  treatises  on  Astronomy. (’**)  It  is  stated  by  Ptolemy 
that  the  only  obseirations  of  the  fixed  stars  to  which  Hippar- 
chus had  access  were  those  made  by  the  two  astronomers  in 
question ; and  that  they  were  neither  unambiguous  nor  com- 
plete. In  another  place,  Ptolemy  mentions  that  the  obser- 
vations of  Timocharis  were  roughly  taken.  (*®®)  Observations  of 
Timocharis  are  specified  by  Ptolemy,  of  which  the  dates  extend 
from  293  to  272  b.c.{'**)  His  lifetime  must,  therefore,  have 
nearly  coincided  with  that  of  Aristarchus. 

Conon  of  Samos,  another  celebrated  astronomer  of  this 
period,  belonged  to  the  Alexandrine  School.  He  was  the  friend 
of  Archimedes,  who  survived  him,  and  who  mentions  him  with 
admiration  in  his  extant  works.  He  is  stated  by  Ptolemy 
to  have  himself  made  astronomical  observations  in  Italy,  (***) 
and  by  Seneca  to  have  formed  a collection  of  the  solar  eclipses 
observed  by  the  Egyptians. His  astronomical  fame  is  like- 


(188)  De  Pyth.  Orat.  18.  It  seems  that  there  were  two  persons  named 
Ariatyllus,  who  were  celebrated  as  astroncniers.  In  the  list  of  writers 
who  composed  commentaries  on  Aratus,  in  I’ctav.  Uranolof;.  p.  147,  there 
is  first  ’Api(rrvXXo(  dilo  yfo/xeTpat,  and  afterwards  'ApfarvXXor  fityas  and 
"Ap((rn;XXor  fUKpos, 

(189)  Synt.  Mag.  vii.  1,  p.  2,  Halma. 

(190)  Tii.  3,  p.  15. 

(191)  An  observation  of  Timocharis,  taken  in  the  47th  year  of  the  first 
Calhppic  period,  or  465  of  Nabonassar,  is  mentioned  in  Ptol.  iii.  3,  p.  21 ; 
two  in  the  36th  year  of  the  first  Callippic  period,  or  454  of  Nabonassar, 
p.  23,  26  i another  in  the  48th  year  of  the  first  Callippic  period,  or  466  of 
Nabonassar,  p.  2.4;  another  in  the  13lh  year  of  Ptolemy  Philadelphus, 
X.  4,  p.  206.  Timocharis  is  mentioned  in  Schol.  Arat.  269. 

(192)  See  the  Introduction  to  the  Treatises  on  Helices,  and  on  the 
Quadrature  of  the  Parabola,  where  Archimedes  mentions  with  regret  the 
death  of  bis  friend  Conon,  and  speaks  with  admiration  of  his  geometrical 
genius.  Conon  had  treated  conic  sections  before  Apollonius.  Procem. 
ad  Apollon.  Perg.  lib.  iv.  p.  217,  ed.  Halley. 

(193)  De  Apparent,  p.  53,  Petav. 

(194)  Conon,  diligens  et  ipse  inquisitor,  defectiones  quidem  solis  ser- 
vatas  ab  A2gyptiis  collegit,  Sen.  Nat.  Quest,  vii.  3,  where  ‘inquisitor’ 
signifies  observer.  Mr.  Donkin,  art.  Cunon,  in  Dr.  Smith’s  Dictionary  of 
Auc.  Biog.  and  Myth.,  renders  this  pas.«age,  ' he  made  a collection  of  the 
observations  of  solar  eclipses  prfserved  by  the  Egyptians.’  Servatas,  how- 
ever, here  means  obiened ; compare  Virgil,  Ain.  vi.  337 — 9. 

Ecce  gubemator  sese  Palinurus  agehat : 

Qui  Libyco  nuper  cursu,  rfiim  sidera  servat, 

Excidcrat  puppi  mediis  eifusus  in  undis. 

‘ Coeli  signa  servare,’  Cic.  de  Div.  i.  19.  ‘ Servare  de  coelo’  seems  to 
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wise  commemorated  by  Virgil. (*•“)  Upon  the  safe  return  of 
Ptolemy  Evergetes  from  his  Syrian  expedition  in  243  b.c.,  his 
queen,  Berenice,  dedicated  a lock  of  her  hair  in  the  Temple  of 
Arsinoe- Aphrodite  at  Zcphyrium,  in  Lower  Egypt.  ('•*)  This 
lock  of  hair  has  become  immortal ; for  having  disappeared  in 
the  temple  where  it  was  deposited,  it  was  translated  by  Conon 
into  the  heaven  as  a constellation,  which  has  retained  the 
name  of  Coma  Berenices,  and  still  appears  in  the  celestial  sphere. 
This  incident  (which  was  made  by  Callimachus  the  subject  of  an 
elegiac  poem),(^“*)  proves  that  the  Alexandrine  astronomers  were 
desirous  of  marking  their  gratitude  for  the  patronage  which  they 
received  from  the  Greek  Court.  The  name  of  this  constellation 
has  been  more  permanent  than  the  appellation  of  Medicean  stars, 
which  Galileo  gave  to  the  satellites  of  Jupiter,  and  of  Georgium, 
Sidus,  which  Ucrschel  gave  to  the  sixth  planet  discovered  by 
him.  The  fame  of  this  lock  of  hair  has  likewise  been  perpetuated 
in  the  word  vernice,  vernis,  and  varnish,  which  alludes  to  the 
amber  colour  of  the  queen’s  beautiful  tresses.  (**•) 

have  been  the  technical  phrase  for  the  observations  of  the  flight  of  birds 
made  by  the  augurs. 

(195)  In  medio  duo  signa,  Conon  ; et  quia  fuit  alter, 

Descripsit  radio  totum  qui  gcutibus  orbemP 
Tempora  qute  messor,  qua:  curvus  arator  haberet  P 

Vire.  Kcl.  iii.  40 — 42. 

The  second  portrait  is  conjectured  to  be  that  of  hHidoxus. 

The  astronomical  reputation  of  Conon  is  likewise  described  in  the  in- 
troductory verses  of  the  Coma  Berenices  of  Catullus  (Carm.  60) : — 

Omnia  qui  magni  dispexit  lumina  mundi, 

Qui  scellarum  ortus  comperit  atque  obitus ; 

Flammeus  ut  rapidi  solis  nitor  obscuretur, 

Ut  cedant  certis  sidera  temporibus ; 

Ut  Tririam  furtim  sub  Latmia  saxa  relegans 
Dulcis  amor  gyro  devocet  aeno. 

(196)  Strab.  xvii.  1,  § 16. 

(197)  Hygin.  Poet.  Aslr.  ii.  24;  Eratosth.  Catasterism.  12;  Schol. 
Arat.  146 ; Achill.  Tat.  Isag.  c.  14.  The  constellation  lies  between  the 
tail  of  Leo  and  the  star  Arcturus. 

(19P.)  The  few  extant  fragments  of  the  elegy  of  Callimachus  are  in 
Blomtield's  edition,  p.  321.  The  substance  of  the  poem  is  preserved  in  the 
rugged  version  of  Catullus,  Carm.  66. 

(199)  See  Eastlake's  Materials  for  a History  of  Oil  Painting  (Lond. 
1847 ;,  p.  2.30 — 268.  Her  golden  hair  is  mentioned  by  Catullus,  v.  62, 
Devotte  flavi  verticis  exuviae. 

Bsjitviiti)  was  used  in  lower  Greek  as  the  name  of  amber.  Compare  Du- 
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Eratosthenes,  whose  lifetime  reached  from  270  to  196  b.c., 
was  another  distin^ished  member  of  the  scientific  School  of 
Alexandria.  Ha\ing  been  invited  to  that  city  from  Athens  by 
Ptolemy  Evergetes,  he  was  placed  by  him  at  the  head  of  the 
library.  He  was  the  father  of  systematic  chronology  and 
scientific  geography ; (^)  and  he  was  likewise  a proficient  in 
astronomy.  (““*)  His  chief  astronomical  performance  was  his 
determination  of  the  circumference  of  tlie  earth  by  a method 
identical  with  that  which  would  be  employed  by  a modem 
astronomer.  It  was  known  that  Syene  in  Upper  Egypt  is  under 
the  tropic  of  Cancer ; (^-)  and  that  the  gnomon  of  the  sundial 
cast  no  shade  there  at  the  summer  solstice.  It  was  likewise 
assumed  that  Syene  and  Alexandria  had  the  same  longitude. 
The  distance  between  Syene  and  Alexandria  had  been  ascer- 
tained by  tbe  measurers  of  King  Ptolemy  to  be  5000  stadia. 
The  zenith  distance  for  Alexandria  was  determined  by  Eratos- 
thenes at  s'ffth  of  the  circumference  of  the  meridian.  Hence 
the  circumference  of  the  earth  was  fixed  at  250,000  stadia.  In 
order  to  obtain  a number  divisible  by  360  without  a remainder, 
Eratosthenes  supposed  the  number  to  be  252,000,  and  thus  ob- 
tained 7 00  stadia  for  a degree. 


canco,  Glosg.  inf.  Grtcc.  in  Diez,  Romanisches  Worterbuch, 

p.  308. 

(2co)  This  is  tbc  view  of  him  which  is  taken  by  modern  writers;  his 
'coii(emi)oraries  considered  him  to  have  obtained  a good  seconds^  position 
in  all  sciences,  but  the  first  in  none ; hence  they  called  him  Seta.  See 
Bernhardy,  Eratosthenica  (Berlin,  1822),  p.  viii. 

(joi)  It  has  been  conjectured  that  the  erection  of  the  large  armillse,  op 
circular  instruments  for  astronomical  observation,  at  Alexandria  was  due 
to  his  influence ; but  the  conjecture  is  unsupported  by  express  testimony. 
Bernhardy,  ib.  p.  xii. 

(302)  That  the  sun  is  perpendicular  at  Syene  at  the  summer  solstice, 
and  shines  into  a deep  well,  is  stated,  with  full  explanation,  by  Strabo, 
xvii.  1.  48.  Compare  Dr.  Smith’s  Diet,  of  Anc.  Geogr.,  art.  Syene.  Lu- 
can’s ideas  on  this  phenomenon  were  very  indistinet.  In  one  place  he 
implies  that  the  absence  of  shadons  is  constant  at  Syene: — 

Calid&  mediuB  mihi  cognitua  axis 
.^gypto,  atque  umbras  uusquam  flectente  Syene. 

ii.  586,  7. 

In  other  passaces  he  indicates  a conseiousness  that  the  perpendicularity 
of  the  sun  in  the  tropic  of  Cancer  is  only  temporary,  viii.  851,  x.  234. 

(203)  Sec  Cleomed.  i.  10,  where  the  method  of  Eratosthenes  is  fully 
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The  circumference  of  the  earth  being  determined,  its 
diameter  ■was  known.  Eratosthenes  further  determined  the 
diameter  of  the  sun  to  be  twenty-seven  times  greater  than  that 
of  the  earth.  (***)  He  likewise  made  the  distance  of  the  sun 
from  the  earth  to  be  804,000,000  stadia,  and  that  of  the  moon 

780.000  stadia.(«>5) 

According  to  a story  told  by  Pliny,  Dionysodorus,  a cele- 
brated geometer,  died  in  his  native  island  of  Melos.  A short 
time  after  his  burial,  a letter  was  found  on  his  sepulchre,  ad- 
dressed by  him  to  the  people  on  earth,  stating  that  he  had 
reached  the  lowest  point  of  the  earth,  and  that  the  distance  was 

42.000  stadia.  This  was  interpreted  by  geometers  to  mean  that 
he  had  reached  the  centre  of  the  earth,  which  was  a sphere ; 
whence  it  followed  that  the  circumference  of  the  earth  was 

252.000  stadia  ( = 42,000  x 6). (**)  This  value  for  the  earth’s 
radius  wa.s,  however,  in  fact,  taken  from  the  estimate  of  the 
earth’s  circumference  by  Eratosthenes.  The  date  of  Dionyso- 
dorus is  unkno'wn.(*®^ 

There  is  a work  on  the  constellations  which  bears  the  name 
of  Eratosthenes;  but  it  has  been  proved  by  Bemhardy  to  be 
pseudonymous,  and  to  be  the  compilation  of  a late  Greek  gram- 
marian, closely  resembling  the  Poeticon  Astronomicon  of 
Hyginus,  and  probably  derived  from  a common  source.  (*'*)  The 

described.  Also  Inoerti  Anctoris  excerptum  Mathematicum,  in  Macro- 
bins,  ed.  Janus,  vol.  i.  p.  219.  See  also  Plin.  ii.  108;  Strab.  ii.  5,  7; 
Vitruv.  i.  6 ; Martianus  Capcils,  vi.  § 596,  ed.  Kopp.  Compare  De- 
lambre,  Astr.  Anc.  vol.  i.  p.  89,  221 ; Jlr.  De  Morgan’s  art.  Eratotthenet, 
in  Dr.  Smith's  Diet,  of  Anc.  Biog.  and  Myth.;  De  la  Nauze,  Mdm.  do 
I’Acad.  des  Inscript,  torn.  xxvi. ; Schaubach,  Gesch.  der  Griech.  Astr. 
p.  275 ; Bernhardy,  Eratostbenica,  p.  67.  Assuming  the  stadiiun  to  be 
Jth  of  a mile,  the  degree  of  Eratosthenes  would  be  = 87J  miles. 

(204)  Macrob.  in  Somn.  Scip.  i.  20,  § 6.  He  cites  the  * libri  dimen- 
sionum.' 

(2(^)  Stob.  Phys.  i.  26  (where  the  word  laipiaHay  should  be  expunged, 
with  Bemhardy);  Euseb.  Prsep.  Ev.  xv.  53;  Galen,  Hist.  Phil.  c.  16. 
The  passage  of  Plut.  Phil.  Plac.  ii.  31,  is  mutilated.  Compare  Bemhardy, 
ib.  p.  66.  The  number  expressing  the  sun's  distance  is  itupidStc  rn-pamxriat 
cal  oKTOKurpvpiai  = 4 millions  -f-  800  millions. 

(206)  N.  H.  ii.  109. 

(207)  See  Dr.  Smith's  Diet,  of  Biogr.  in  v. 

(208)  The  Kormrrfpurfioi  of  Eratosthenes  were  edited  with  notes  and 
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author  and  the  date  of  the  latter  work  are  likewise  imdeter- 
mined.f®®*) 

Another  scientifie  astronomer  of  Alexandria,  the  survivor  of 
Conon,  but  the  contemporary  of  Archimedes,  who  dedicated  to 
him  his  treatises  on  the  Sphere  and  Cylinder,  and  on  Spirals,  was 
Dositheus.  He  is  one  of  the  authorities  whose  observations  on 
the  fi.xed  stars  are  followed  in  the  calendars  of  Gcminus  and 
Ptolcmy.(-'‘’)  In  a passage  appended  to  the  Calendar  of  Ptolemy, 
it  is  mentioned  that  his  observations  were  made  at  Colouia, 
where  the  length  of  the  longest  day  was  14^  hours. It  docs 
not  apjicar  what  place  can  be  meant.  He  is  mentioned  by 
Ccusorinus  as  one  of  the  improvers  of  the  octaeteric  cycle 
ascribed  to  Eudoxus. (*'*) 

Apollonius  of  Perga  is  stated  to  have  been  bom  in  the  reign 
of  Ptolemy  Evcrgctes,(®'*)  and  to  have  flourished  in  the  reign 
of  his  successor,  Ptolemy  Philopator.  (-'‘)  The  latter  of  these 
reigns  extended  from  222  to  205  b.c.  He  was,  therefore,  a 
younger  contemporary  of  Archimedes.  Apollonius  was  one  of 
the  principal  ornaments  of  the  Alexandrian  School : his  trea- 


an  epittola  of  Heyne,  Gotting.  1795,  by  Scbaubach,  the  author  of  the 
History  of  Greek  Astronomy.  The  best  text  is  in  Westermann’s  Mytho- 
graphi,  p.  239.  Compare  Bembardy,  ib.  p.  IH,  sq. 

(209)  See  Hr.  Smith's  Diet,  of  Anc.  Biog.  and  Myth.  art.  Hyginut. 

(210)  P.  36,  42,  Petav.  He  is  also  mentioned  as  an  astronomical  ob- 
server by  Pliny,  N.  H.  xviii.  7'k 

(211)  P.63. 

(212)  C.  18. 

(213)  Eutocius  (Comm,  ad  Apollon.  Perg.  Conica,  lib.  i.  p.  8,  ed. 
Halley,  Uxon.  1710,  fol.)  cites  Heraclius  in  the  Life  of  Archimedes,  as 
stating  that  Apollonius  yiyon  fUv  tx  Htpyijs  t^s  c'r  TlafitpvXia  A xpoyois  tov 
HtpytTov  nroXfpm'uv.  Evergetes  reigned  from  247  to  222  B.c.,  and  Apol- 
lonius is  stated  to  have  flourished  in  the  succeeding  reign  of  Fhilopator, 
222—  205  B.C.,  the  entire  period  being  42  years.  Apollonius  was  subse- 
quent to  Archimedes,  from  whom  he  was  unjustly  accused  of  having 
pirated  his  demonstrations  of  the  Conic  Sections,  Eutoc.  ib.  Conon  of 
Samos  (who  was  a contemporary  of  Evergetes)  preceded  Apollonius, 
Eutoc.  ad  lib.  iv.  p.  217.  If  Apollonius  flounshed  under  Pbilopator,  his 
birth  probably  preceded  the  reign  of  Evergetes  by  a few  years.  His  life- 
time may  be  conjecturally  placed  from  26Uto  180  b.c. 

(214)  Ptol.  Hcphscstion,  ap.  Phot.  Bibl.  Cod.  190,  p.  151  b,  ed. 
Bekker. 
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tise  on  Conic  Sections  acquired  him  the  title  of  ‘ the  Great 
Geometer/  by  which  he  was  known  to  the  aneients  he 
was  likewise  celebrated  as  an  astronomer,  and  he  is  reported  to 
have  obtained  the  nickname  of  Epsilon,  from  his  fondness  for 
observing  the  moon,  whose  crescent  resembled  that  letter.  (-'®) 

It  appears  that  he  was  the  first  to  discard  the  theory  of  re- 
volving spheres,  and  to  substitute  that  of  eccentrics  and  epi- 
cycles, for  explaining  the  movements  of  the  planets.  This 
ingenious  and  refined  theory  could  only  have  been  devised  by 
an  accomplished  geometer.  The  hypothesis  of  the  eccentric 
circle  approximated  closely  to  that  of  the  ellipse;  while  the 
theory  of  epicycles  accounted  by  circular  movements  for  the 
stations  and  retrogradations  of  the  planets.  This  theory,  after 
having  been  developed  and  elaborated  by  Hipparchus  and 
Ptolemy,  maintained  its  ground  in  scientific  astronomy  until  it 
was  overthrown,  in  the  sixteenth  and  seventeenth  centuries,  by 
the  great  observers  and  mathematicians  who  established  the 
Coperuican  System. 


(215)  Geminos,  in  the  6th  book,  rSav  fu^iidrav  Btaplat,  cited  by 
Eutocius,  ibid. 

(216)  Ptol.  Heph.  ib. 

(217)  Ptol.  Synt.  ix.  1.  An  excellent  acconnt  of  the  theory  of  epi- 
cycles IS  given  in  Drinksrater's  Life  of  Kepler,  c.  4. 
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Note  A. — (p.  I't2.) 

Mb.  Gbotb  has  recently  made  this  passage  the  subject  of  a separate  in- 
Testigation,  in  which  all  the  main  ar^ments  bearinf^  npon  the  question 
are  fully  and  perspicnoosly  stated.  See  his  dissertation  entitled  ‘ Plato’s 
Doctrine  respecting  the  Rotation  of  the  Earth,  and  Aristotle's  Comment 
upon  that  Doctrine.’  Lond.  IStiO.  8to.  There  were  two  hypotheses  re- 
specting the  interpretation  of  this  passage : one  that  Plato  meant  the 
earth  to  be  motionless,  and  to  be  attached  to  the  cosmical  axis  ; the  other 
that  he  represented  it  as  revolving  round  or  upon  that  axis.  Mr.  Grote 
substantially  adopts  the  latter  hypothesis : he  understands  Plato  to  assign 
a rotatory  motion  to  the  earth,  but  he  conceives  the  axis  to  be  material  and 
rigid,  to  be  a solid  revolving  cylinder,  and  the  earth  to  turn  with  the  axis, 
not  round  or  upon  it.  He  renders  the  word  dXXo/imji',  * being  packed  or 
fastened  close  round,  squeezing  or  grasping  around.’ 

This  view  of  Plato’s  conception  of  the  cosmical  axis  is  expressed  in  the 
following  passage  of  Achilles  Tatiua,  p.  95,  ed.  Petav. o mro  apm- 
Kov  TToXov  TOO  arTapKTixov  dt^sri,  5ta  too  aWipos  Kai  ru>y  aXXtav  oTot^dwy 

Itrovpfvoc.  i;  oty  ^npvran)  oitm  mucrai  [lege  Aslprratj  «al  ipmutpdvrirai 
ypntpittXtjpptyr]  vn6  too  as  prj  hvvatr6ai  KivtitrBut,  rti  hi  nXXa  j^avportpa 

orra  rdjros  f;iforTn  arpisfisTai'  &(nrfp  &y  u rts  offfXioKtp  ^v\ov  dnivTiTus  ipirspnyijtrrj 
fpnfpi$fis  ioXip  Tpoxovs  KVKXartpas.  avptiaivti  yap  rovs  pin  rpoyovs  KiPtla- 
6att  TO  hi  ^vXov  dKtpTjTtiy  xmo  too  KparovuTos  (rTSifo^apovpspav. 

The  best  sensible  image  of  this  hypothesis  is  that  of  a joint  of  meat 
fixed  upon  a spit,  and  turned  by  it  before  the  fire,  according  to  the  sug- 
gestion of  Aehilles  Tatius,  c.  28.  See  above,  p.  173. 

It  is,  however,  difficult  to  discover  what  is  gained  by  this  hypothesis. 
Sir  Edmund  Head  seems  to  me  to  have  conclusively  established  against  Butt- 
mann,  that  the  idea  of  rolling  is  original  and  fundamental  in  sUcoi  and  its 
cognate  forme.  (Philological  Museum,  vol.  i.  p.  406.)  tXXopivav  aporpar, 
in  Soph.  Ant.  341,  denotes  the  zigzag  course  of  the  plough,  always  re- 
turning upon  itself.  The  word  ikXds,  applied  to  oxen,  appears  to  be  de- 
rived from  their  use  in  ploughing.  Soph.  Fragm.  80,  Dindorf.  Cleomedes 
twice  uses  ttXia  to  denote  a circular  motion  of  revolution  round  a centre, 
d Toiwy  ovpavtis  kvkX<^  siXovpfyos  i/nip  top  oIm  sal  y^s,  De  Met.  i.  3,  p.  20. 
SKaoTos  Tap  dnXapap  aaripap  <rvp  t^  Koopsp  ttXovptpos  iff  pi  t6  oisrtov  Kiyrpop 
kvkXop  nfpiypd^i,  i.  6,  p.  29. 

If  w e are  to  suppose  that  Plato  assigns  a rotatory  motion  to  the  earth, 
the  most  natural  interpretation  would  therefore  be  to  render  iiXXopipijp  by 
revolving,  and  to  understand  (as  Aristotle  appears  to  hare  done),  that  the 
earth  turns  round  the  axis  of  the  world. 

The  ancients  in  general  undoubtedly  conceived  the  cosmical  axis  as 
immaterial ; as  a geometrical  line.  If  Plato  supposed  the  earth  to  be 
turned  by  a solid  revolving  cylinder,  he  must  have  supposed  this  cylinder 
to  project  from  the  north  pole  of  the  earth,  and  to  be  visibly  fixed  in  the 
north  pole  of  the  heaven : an  idea  of  which  no  trace,  so  far  as  I am 
aware,  occurs  in  any  ancient  writer. 

The  followingpassage  from  the  Commentary  of  Hipparchus  upon  the 
Phicnomcna  of  Eudoxus  and  Aratus,  proves  that  neither  Eudoxus  nor 
Hipparchus  supposed  the  cosmical  axis  to  be  a solid  cylinder  attached  to 
the  celestial  poles : — ntfn  pip  ovp  too  ffopiiov  ndXov  Eedo^r  dyposi  Xiyap 
ovTas'  * fiTTip  hi  Tis  dtrnjp  pipap  dfl  Kara  top  avrdp  rdrov,  ovros  hi  6 doryp 
ndXos  iari  rov  ndapov,*  ini  yap  too  ndXov  ovhi  eis  dirnjp  Kflrai,  dXXd  nipos 
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*’oT«  T^ns,  ^ irapaKfiiTTat  rptts  aartptt,  Lk  tA  mjiuiov  t&  Kara  tov  ttoXok. 
rrrp^uifoy  tyyurra  trx^t^  KaSantp  itni  Ilv^far  (j)rf<riy  6 MiurtraXulynj^, 

lib.  i.  p.  101,  Stella  quee  dicitur  polos,  VitrUT.  ix.  0. 

The  unsubstantial  nature  of  the  cosmical  axis  is  marked  by  Manillas 
Neo  veto  solidus  stat  robore  corporis  axis, 

Neo  grtfse  pondus  habct,  quod  onus  ferat  tstheris  alti. 

Sed  cum  aer  omnis  semper  volvatur  in  orbem, 

Quooue  semel  coepit,  totns  volet  undiqne  in  ipsum, 

Quodcnnque  in  medio  est,  circa  quod  ouncta  moventur, 

Usque  adeo  tenue,  ut  verti  non  possit  in  ipsum, 

Kec  jam  inclinari,  ncc  se  conrertere  in  orbem. 

Hoc  dixere  axem,  quia  motum  non  habet  ullum ; 

Ipse  videt  circa  voTitantia  cuncta  moveri. 

Summa  tenant  ejus  miseris  notissima  nautis 
Signa,  per  immensum  cupidos  ducentia  pontnm. 

i.  292-302. 

Aristotle,  in  his  Treatise  on  the  Motion  of  Animals,  c.  3,  p.  699,  in* 
forms  us  that  there  were  diflerrnt  ways  of  explaining  the  revolution  of 
the  heaven.  Some  suppxised  that  the  motion  of  the  celestial  sphere  was 
produced  by  the  energy  of  its  poles.  Others  conceived  that  Atlas  symbo- 
lized the  revolving  force  of  the  diameter.  Here,  however,  the  axis  or 
diameter  is  used  for  the  purpose  of  explaining  the  movement  of  the  starry 
sphere ; it  has  no  reference  to  the  earth. 

The  received  doctrine  of  the  ancient  astronomers  respecting  the  poles 
is  stated  by  Geminus,  c.  3,  Macrob.  in  Somn.  Sciu.  i.  16,  § 4.  Concerning 
the  use  of  woXor,  see  Schol.  Aristoph.  Av.  179 ; Scriptor  de  Mundo,  c.  2 ; 
Plin.  ii.  15. 

Dr.  Whewell.  in  his  Platonic  Dialogues,  vol.  iii.  p.  372,  admits  the  dif- 
ficulty of  supposing  Aristotle  to  have  misunderstood  Plato,  but  rightly 
urges  the  improbability  that  Pluto  ‘ should  hold  the  rotation  of  the  earth 
round  an  axis,  except  in  order  that  he  might  thereby  account  for  the  appa- 
rent diurnal  motion  of  the  heavens.' 

PrantI,  in  his  translation  of  the  Treatise  of  Aristotle  de  Coelo  (Leipzig, 
1857),  tries  to  get  over  the  difficulty  by  supposing  that  a tremulous  or 
vibratory  motion  is  meant.  He  translates  the  passage  in  ii.  13  as  follows  : 
* Einige  aber  bebaupten  auch,  doss  die  Erde,  wiihrend  sie  sich  am  eigentli- 
chen  .Mittelpunkte  befinde,  in  einer  zittemd  sebwankenden  Bewegungum 
die  durch  das  All  gespannte  Axe  sei,  wie  dies  im  Tiniaus  geschrieben 
steht,'  p.  159.  The  passage  in  c.  14  is  similarly  translated,  p.  173.  Com- 
pare the  note,  p.  311.  But  Aristotle's  argument  clearly  shows  that  he 
understood  a rotatory  motion  to  be  meant  by  Plato. 

Simplicius,  in  commenting  on  Aristot.  de  Ccel.  ii.  1,  savs,  that  Aristotle 
must  bare  been  well  acquainted  with  the  doctrines  of  Plato  concerning 
the  cause  of  the  circular  motion  of  the  starry  heaven,  inasmuch  as  he  con- 
descended to  compose  a summary  and  abridgment  of  the  Timteus : sol 
irdvrwv  oipru  poXXov  6 'ApioTorA^r  rfjif  f'v  Ttpai(p  ntpt  rovrotv  roe  nXuTaivov 
^wioraro,  sir  sal  Kai  €iTtTOfirjv  tov  Ttpatov  ypu<p€iv  ovk 

p.  ^1  b,  cd.  Brandis.  The  lists  of  Aristotle's  writings,  however,  make  no 
mention  of  an  abridgment  of  the  Timmus  of  Plato.  Diogenes  Laertius, 
V.  25,  has  the  title  of  a work  in  one  book,  vA  <it  rov  Tipaiov  sol  ruv  ’Apgurfiuv, 
and  the  Anonymus  has  a similar  title,  see  Brandis,  ArutoteUt,  vol.  i.  p.  85; 
but  this  was  a summary  of  the  opinions  of  Timsus  himself,  the  Pythago- 
rean philosopher,  and  of  the  followers  of  Arcliytas  (like  the  extant  sum- 
mary of  the  opinions  of  Xenophanes,  Zeno,  and  Gorgias),  not  of  the  Pla- 
tonic Dialogue.  It  seems  therefore  probable  that  Bimplicius  made  a 
mistake. 


Digitized  by  Google 


204 


SCIENTIFIC  ASTRONOMY  FROM 


Note  B. — (p.  191.) 


Archimed.  ArenariuA,  p.  319,  ed.  Torelli,  Kcntj^nt  art  KoXfirm  K^trfios 
xmh  fAtv  tS>¥  irXfiOMi>i'  d<rrpoX^a>i*  A oxfMtpa,  At  ftrrt  Ktvrpoy  t6  rat  yat  Kitrrpov^ 
A df  €K  roC  Ktyrpov  laa  rq  ivB^ia  /icro^v  rov  Kivrpov  rov  dXtov  xai  rov  Ktyrpov 
rat  yat.  raOra  yap  «V  rait  ypa<pop4i^it  trapa  twv  dcrrpoXdycoj'  Aiatcpov0"at  ’ApiV* 
rap^ot  6 Safuot  t/TTO^tat^y  ypd^at'  fv  alt  fK  r£>y  irTro/cfiptyuy  ovp- 

fiai'yri  rov  Koirpoy  TroXXoTrXdo’iov  fivai  roC  vCv  uprjptyov.  vTrortdfrat  yap  ra  piy 
anXatnj  ri>y  Atrrp^y  Knt  rov  dXiov  pi'yfiv  dvivijrov’  rdv  3c  yay  ircpt^cpcadai  trcpi 
rov  dXiov  icord  kvkXov  ntpit^ptiayf  os  cWiv  cv  p*<r<^  Apofu^  Kuptyot'  rdv  oc 
rwv  ofrXovwv  dorpcDV  (rtpaipav^  yrcpi  ro  atro  lecvrpov  ry  dXi^  Ktiptyav,  r^  pcyc'dci 
ToXtrai/rov  ftpcv,  &<rrf  rdv  kvkXov  ko$'  3v  rdv  ydv  xmoriOfTat  frcpi^cpcadai  ro«» 
avrov  €^tiy  ayaXoyiay  trori  rdv  r«v  mrXavwv  dtroo'Tao'iav  otnv  c;^ci  rd  Mvrpov  raff 
<nf>aipat  WOT*  rdv  cV*(^vc*av.  rovro  3<  c^di^Xov  o>t  dAvyaroy  cortv.  cwc*  yap  to 
rat  aiPaipas  «<vrpov  ovdev  <;^'C*  p«y($os.  ovdt  Xdyov  ovA«ua  wot*  rdv  cw*</)a- 
vctov  rd(  *ry>a*paf  dwoXawrcov  avrd.  cVdcxTcov  3c  rdv  *Ap*<rrap^uv  dtavoctodot 
to3c*  cwc*3f;  rav  yav  vwoXap^dvopcv  &<mip  piv  rd  icfvrpov  toC  KwrpoVt  3v  cj'C* 
Xdyov  d yd  worJ  rdv  v^*  dp»v  c*pi;p«vov  xd(rpov,  toCtov  c;^c»v  rdv  Xdyov  rdv 
<r*^*pov,  cv  9 c'oTiV  d fcdicXof  itad*  dv  rdv  ydv  wroridcrat  wcptcpccrdai.  wot*  rdv 
T«v  awXavewv  d<rrpo>v  (T^kjtpcv.  rdj  ydp  airoAti^uiSf  rwv  <^*voptva>v  ouTo>r  dwo- 
ffcipcvoiv,  cvap/id^c*'  xa*  pdX*ora  (ftaivtsat  rd  pcycdof  rdc  <r<f)atpat  cv  ^ wotctra* 
rav  yav  x*vovpcvov  laov  vwor*dc(rdat  r^  dpwv  ctpi^pcvu  xdcrp^. 

As  the  works  of  Archimedes  are  not  commonly  fuund,  even  in  good 
dassical  libraries,  and  as  this  passage  contains  the  earliest  distinct  state- 
ments of  the  heliocentric  hypothesis,  I have  reprinted  it  at  length.  The 
sentence  beginning  raOro  ydp  cV  rdls  ypa<poptyais  is  ungrammatical  and  in- 
coherent, and  its  sense  can  only  be  guessed.  It  is  thus  translated  by 
Peyrard,  (Euvres  d’Archimdde  (Paris,  1808),  vol.  ii.  p.  232  : * Aristanjue 
de  Samos  rapporte  ces  choses  en  les  rdfutaut,  dans  les  propositions  qu*il  a 
publiees  contre  les  astronomes.'  This  yersion  supposes  xard  to  be  read  for 
wapd.  It  is  likewise  impossiblo  to  combine  cv  ra*r  ypa<^ptyais  vwo^co’iwv. 
The  following  form  of  the  sentence  would  make  sense,  but  the  use  of 
ypa<f>dt  for  ^i0Xovs  or  Qi^Xov  is  inadmissible  ; and  the  sentence  cannot  be 
restored  without  the  help  of  better  manuscripts : raCra  ydp  cv  roiv  ypo(^- 
ptyois  xard  rd>v  dorpoXdyoiv  duiKpovaas  *Apl<rrap)(ot  6 SdpAor  vwo^catcjv  c^c3«»xc 
ypa^df. 

The  Arenarius  of  Archimedes  is  printed  in  Wallis,  Opera  Mathematica 
(Oxon.  1699,  fol.),  vol.  iii.  p.  613,  who  by  cv  ralr  ypa(l>op*yais  oTrodcatcdV  un* 
derstands  cv  ra*r  ypa<pojuvais  vwodcVcatv. 

It  may  be  observed  that  the  Greek  astronomers  conceived  the  earth  as 
being  merely  a point,  and  having  no  magnitude,  as  compared  with  tlie 
distance  of  the  sphere  of  the  fixed  stars.  The  first  theorem  of  Euclid’s 
Phenomena  is,  ij  y^  cV  p€<rtp  ry  xoepu  cWt,  xa*  xcvrpov  vdftv  cwc;^c*  npdt  rdv 
Koapoy.  The  same  proposition  is  laid  down  by  Ptolemy,  8ynt.  i.  5 ; Cleo- 
medes,  i.  11,  p.  70, Bake;  Genxinus, c.  13,  p.  31,  and  Achilles  Tatius,c.21, 
p.  83. 

Ut  docent  mathcmatici  concinentes,  ambitus  terrse  totius,  quss  nobis 
ridetur  immensa,  ad  magnitudinem  universitatis  iustar  brevis  obtineC 
puncti,  Ammian.  Marcellin.  xv.  1,  § 4. 

Macrobius  says  that  the  earth  is  a point  with  respect  to  the  sun's 
orbit.  Ihmctum  dixerunt  esse  geometrse  quod  ob  iueomprehensibilem 
brevitatem  sui  in  partes  dividi  non  possit,  nec  ipsnm  pars  aiiqua  sed  tan- 
tommodo  signum  esse  dicatur.  Physici  terram  ad  magnitudinem  circi  per 
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qnem  sol  volritur  pnncti  modum  obtinere  Toluerunt.  In  Somn.  Scip.  i.  16, 

§ 10. 

Lower  down,  ii.  9,  S 9,  he  makes  the  same  assertion  with  respect  to  the 
orbit  of  the  other  celestial  bodies.  Item  quia  omnia  terra,  in  qua  et 
oceanus  est,  ad  quemvis  eoelestem  rirculum  quasi  centron  puncti  Mtinet 
locnm,  necessario  de  oueauo  adjecit : qui  lumen  tanto  nomine  qnam  eit 
parvui  videe.  Nam  licet  apud  nos  Atlanticum  mare,  licet  magnum  rocetur  ; 
de  coelo  tamen  despicientibus  non  potest  magnum  videri,  cum  ad  ctelum  sit 
terra  signuni,  quod  dividi  non  possit  in  partes. 

Compare  Martianus  Capella,  ed.  Kopp,  p.  491,  note. 

Aristarchus  of  Samos  lays  it  down  that  the  earth  is  as  a point  and  a 
centre  to  the  moon's  sphere  : Wallis,  Op.  Math.  rol.  iii.  p.  669,  ed.  Oxon, 
This  proposition  was  denied  by  Hipparchus  and  Ptolemy.  Pappus  ib. 
p.  570.  Ptolemy  affirms  that  the  distance  of  the  sphere  of  the  moon  from 
the  centre  of  the  earth  is  not,  like  the  distance  of  the  zodiacal  circle,  so 
great  that  the  earth  is  as  a point  in  comparison  with  it.  Synt.  ir.  1,  toI.  i. 
p.  212,  Halma. 

According  to  the  exposition  of  Archimedes,  Aristarchns  assumed  the 
orbit  of  the  earth  to  hare  no  magnitude,  compared  with  the  distance  of 
the  fixed  stars. 


Note  C.— (p.  179.) 

It  has  been  alreadj'  explained  that  miXoc  signified  a hollow  hemisphere ; 
and  hence  it  came  to  signify  the  basin  or  bowl  of  a sundial  in  which  the 
hour-lines  were  marked.  In  this  sense  it  is  used  in  the  well-known  pas- 
sage of  Herodotus,  ii.  109.  Lucian,  Lexiphan.  4.  represents  the  peaant 
avoiding  the  word  i»pdKayun>,  as  a modernism,  and  therefore  as  saying, 
6 yvw/iotif  (TKid^fi  uetnjv  rqv  iroXov.  Pollux,  ri.  110,  says,  that  a round  hol- 
low vessel,  called  goAsioi/  and  irxdc^tj.  resembled  the  wdXot  that  shows  the 
hours.  The  word  iroXor  is  used  for  sundial  in  the  epigram  of  Metrodonis, 
Anth.  Pal.  xiv.  139.  Miirtianus  Capella,  vi.  § 597,  ed.  Kopp.,  gives  a de- 
scription of  a sundial,  which  will  apply  to  an  earlier  period.  ' Scapbia 
dicuntiir  rotunda  ex  lere  vasa,  quae  horarum  ductus  stih  in  medio  fundo 
siti  proceritate  discriminant,  qui  stilus  gnomon  appellatur.’  The  gnomon 
and  scaphe  of  the  horol^'um  at  Alexandria  are  mentioned  in  Cleomedes, 
i.  10,  p.  67,  ed.  Bake.  The  human  head  was  called  trea^ov  from  its  rotun- 
dity, Pollux,  ii.  39.  A detailed  description  of  a sundial  is  given  by  Macro- 
bius,  in  Somn.  Scip.  i.  20,  § 26.  He  calls  the  ‘saxeum  vas'  a ‘hemisphai- 
rium.’  and  the  gnomon  a ‘ stilus.'  Compare  ii.  7,  § 16. 

The  words  apoKayetov  and  horologium  anciently  signified  a sundial. 
Compare  the  epigram  to  a ipoXayioy,  in  the  Doric  dialect,  Anth.  Pal. 
ix.  780. 

ipavhv  & xoptioa  oro^  Xtdor,  A dia  rvr$ov 
yyapopoe  AtXitp  nayrt  pepiohuptra, 

Geminus.  c.  5,  p.  15,  speaks  of  the  gnomon  of  the  horologium  casting  a 
shade.  Cleomedes,  i.  10,  p.  66,  says  that  the  gnomon  of  the  horologium 
casts  no  shade  when  the  sun  is  at  the  zenith  ; and  he  speaks  elsewhere  of 
the  shsdow  of  the  gnomon  of  the  horologium,  i.  11.  p.  74.  The  transfer  of 
the  word  in  the  Komance  languages  to  a clock  is,  like  the  instrument  itself, 
modem.  Compare  Dncange,  Gloss.  Lat.  in  v.  The  word  hpdXiyuiy  was 
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likewine  aiied  bj  the  Byzantine  Greeks,  to  denote  a book  containinf{  the 
sacred  ioiirt  or  services.  See  Ducange,  Lex.  Inf.  Gr„  and  Suicer  in  v. 

For  an  acocmnt  of  the  dials  on  the  Tower  of  the  Winds  at  Athens,  see 
Stuart’s  Antic^uities  of  Athens,  vol.  i.  ch.  3,  p.  20. 

The  sundial  at  Orchomenos  (figured  in  Dodwell's  Tour  through 
Greece,  vol.  i.  p.  231)  consists  of  a semicircle  with  twelve  radii,  forming 
eleven  compartments.  Ten  of  the  radii  are  denoted  with  numerals,  from 
A to  I,  so  tnat  the  four  last  are  ZH6I ; thus  agreeing  with  the  epigram  in 
the  text.  The  twelfth  hour  is  omitted,  as  in  the  notation  of  the  gnomon  in 
Falladius,  for  which  see  p.  IKO. 

The  following;  conpleC  from  an  inscription  on  a sundial  at  Constanti- 
nople, in  the  reign  of  Justin  II.  (S65 — 678  a.d.)  supposes  twelve  hours  to 
be  marked  on  it : — 

npauv  VKonia^f  ao^v  tnjudvropa  xdKxhv 
aur^v  tK  fioydios 

Anth.  Pal.  ix.  779. 

The  epigram  in  the  text  accounts  only  for  ten  hours.  The  modem  Latin 
verses  exhaust  the  entire  twelve  hours,  in  the  life  of  a law  student : — 

Sex  boras  somno,  totidem  dis  legibus  sequis, 

Quatuor  orabis,  des  epulisque  duas. 

Quod  superest,  sacris  ultro  largire  Camesnis. 

See  Philol.  Mus.  vol.  i.  p.  691. 

The  death  of  Cicero  is  said  to  have  been  foreshown  by  the  omen  of  a 
raven  striking  ofT  the  gnomon  of  a dial.  ‘ M.  Ciceroni  mors  imminens 
auspicio  priedicta  est.  Cura  enim  in  villa  Caietan&  csset,  corvus  in  con- 
spectu  ejus  hbrologii  ferrum  loco  motum  excussit,  et  protinus  ad  ipsum 
tetendit,  ac  laeiniam  togse  eo  usque  morsu  tenuit,  donee  aervus  ad  eum 
occidendum  milites  venissc  nuntiorcl.’  Val.  Max.  i.  5,  5. 
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Chapter  IV. 


SCIENTIFIC  ASTRONOMY  OP  THE  GREEKS  AND 
ROMANS,  FROM  HIPPARCHUS  TO  PTOLEMY, 
160  B.C.  TO  160  A.D. 


§ 1 


AFTER  the  death  of  Archimedes,  in  212  b.c.,  the 
Alexandrine  Museum  became  almost  the  exclusive 


scat  both  of  astronomical  observation  and  of  astronomical 


science  in  Greece.  Aristarchus  of  Samos,  AristyUiis,  Timo- 
charis,  Apollonius,  Conon,  and  Eratosthenes,  were  among  the 
astronomers  of  this  School  in  the  third  century  before  Christ : 
and  about  the  middle  of  the  second  century,  Hipparchus,  the 
great  luminary  of  Ancient  Astronomy,  appeared  in  Alexandria. 

Observations  of  Hipparchus  for  dates  from  162  to  127  b.c., 
are  recorded  by  Ptolemy.  (')  His  lifetime  may  be  placed  on 
conjecture  from  190  to  120  b.c.  He  was  a native  of  Bithynia. 
His  only  extant  work  is  the  Commentary  upon  the  treatise  of 
Eudoxus,  and  the  poem  of  Aratus,  already  mentioned,  which 
relates  to  the  positions  of  the  fixed  stars.  A short  Commen- 
tary on  the  Phsenomena  of  Aratus,  inscribed  with  the  name  of 
Eratosthenes  or  Hipparchus,  has  likewise  been  preserved.  (’)  It 
may  be  an  abridgment  of  a work  by  one  of  these  astronomers ; 
but  in  its  present  form  it  is  certainly  subsequent  to  the 
Augustan  age,  and  is  probably  a compilation  of  later  date.(*) 


(1)  See  Clinton,  F.  H.  vol.  iii.  p.  532. 

(2)  In  three  books ; at  p.  97  of  the  Uranologiom  of  Fetavius. 

(3)  Ih.  p.  143. 

(4)  In  c.  2 it  is  stated  that  Orion  rises  on  the  22nd  of  July,  and  the 
Dog-star  on  the  7th  of  August.  The  use  of  the  Roman  names  for  the 
months,  and  the  substitution  of  Julius  and  Augustus  for  Quintilis  and 
Sextilis  had  therefore  been  establislied  in  Egypt  or  Greece  when  this  work 
was  compiled.  It  is  stated,  ib.,  that  the  popular  name  for  Orion  is  dXc- 
■nxmodtoy.  This  is  considered  a recent  word  by  Dncange,  Gloss.  Inf. 
Grec.  in  r.  The  term  ecliptic,  for  the  circle  passing  through  the  middle  of 
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Our  knowledge  of  the  discoveries  of  Hipparchus  is  principally 
derived  from  Ptolemy. 

The  following  summary  of  these  discoveries  is  given  by 
Delambre,  in  his  History  of  Ancient  Astronomy. 

‘ The  foundations  of  astronomy  among  the  Greeks  were  laid 
by  Hipparchus.  He  determined  the  |K>sitions  of  the  stars  by 
right  ascensions  and  declinations : he  was  acquainted  with  the 
obliquity  of  the  ecliptic.  He  also  determined  the  inequality  of 
the  sun  and  the  place  of  its  apogee,  as  well  as  its  mean  motion  ; 
the  mean  motion  of  the  moon,  of  its  nodes,  and  of  its  apogee ; 
the  equation  of  the  moon’s  centre,  and  the  inclination  of  its 
orbit : he  likewise  detected  a second  inequality,  of  which  he 
could  not,  from  his  want  of  proper  observations,  discover  the 
period  and  the  law : he  commenced  a more  regular  course  of 
observations,  in  order  to  provide  his  successors  with  the  means 
■of  explaining  the  motions  of  the  planets.  His  Commentary  on 
Aratus  shows  that  he  had  expounded,  jind  given  a geometrical 
demonstration  of,  the  methods  necessary  for  finding  the  right 
and  oblique  a-scensions  of  the  points  of  the  ecliptic  and  of  the 
stars,  the  east  point  and  the  culminating  point  of  the  ecliptic, 
and  the  angle  of  the  east,  which  is  now  called  the  nonagesimal 
degree.  He  was  therefore  possessed  of  a spherical  trigono- 
metry. His  calculations  on  the  eccentricity  of  the  moon  prove 
that  he  had  a rectilineal  trigonometry  and  tables  of  chords. 
He  had  drawn  a planisphere  according  to  the  stereographic 
projection.  He  could  calculate  eclipses  of  the  moon,  and  use 
them  for  the  eorrection  of  his  lunar  tables ; he  had  an  approxi- 
mate knowledge  of  parallax.  His  operations  imply,  a complete 
scientific  system.  His  great  want  was  a more  perfect  set  of 
astronomical  instruments.  At  this  period,  an  approximation  to 
the  truth  within  a degree  was  rarely  attainable.  Hipparchus 
did  not  always  attain  it,  especially  when  the  operation  was 


the  zodiac,  ia  used  in  c.  7,  p.  M<5.  This  term  appears  to  be  of  later  intro- 
duction than  the  time  of  Ptolemy.  Hipparchus  himself  is  cited,  in  c.  6,  aa 
stating  the  number  of  the  stars  at  1080.  Compare  Delambre,  Hist.  Astr. 
Anc.  tom.  i.  p.  173;  Bernhardy,  Eratosthenica,  p.  185. 


Digitized  by  Google 


SECT.  1.] 


HIPPARCHUS  TO  PTOLEMV. 


209 


complicated]  but  bis  error  was  sometimes  only  of  a few 
minutes.’(‘) 

One  of  the  principal  titles  of  Hipparchus  to  the  name  of  a 
great  astronomer  is  derived  from  his  determination  of  the 
motions  of  the  sun  and  moon,  involving  an  accurate  definition 
of  the  year,  and  a method  of  predicting  eclipses.  Combined 
with  this  determination  was  his  theory  of  epicycles  and  eccen- 
trics, by  which  these  motions  were  explained.  The  theory  of 
Eudoxus,  developed  by  Callippus  and  Aristotle,  was  exclusively 
founded  on  a combination  of  spheres  rotating  on  their  re- 
spective axes.  It  involved  therefore  nothing  but  a combination 
of  simple  motions  of  circles  round  their  proper  centres.  This 
theory  first  underwent  a transformation  in  the  hands  of  the 
great  geometer  Apollonius,  who  substituted  for  the  combined 
system  of  spheres  the  more  refined  and  ingenious  hypotheses  of 
the  eccentric  circle  and  of  the  epicycle.  The  hypothesis  of 
Apollonius  was  adopted  by  Hipparchus,  who  applied  it  to  de- 
tailed explanations  of  the  motions  of  the  sun  and  moon. 

The  two  great  stages  of  progress  which  the  Greek  astronomy 
had  hitherto  achieved,  were  the  conception  of  the  earth  as  a 
solid  sphere,  and  the  reduction  of  the  phenomena  of  the 
heavenly  bodies  to  uniform  movements  in  circular  orbits.  The 
first  of  these  hypotheses,  which  was  firmly  held  by  Plato, 
Aristotle,  Euclid,  and  Archimedes,  implied  a signal  triumph 
over  the  superficial  impressions  of  the  senses,  at  a time  when 
navigation  had  scarcely  extended  beyond  the  Mediterranean, 
and  when  no  Greek  traveller  or  mariner  had  penetrated  into  the 
southern  hemisphere.  {*)  Since  the  invention  of  the  compass, 
and  the  consequent  abandonment  of  the  system  of  coasting 
voyages ; since  the  southern  hemisphere  has  been  explored, 
since  the  ocean  has  been  crossed  in  every  direction,  and  the 
earth  itself  been  circumnavigated,  the  sphericity  of  the  earth 
has  become  the  subject  of  ocular  demonstration.  It  is  only  by 


(5)  Hist.  d'Astr.  Anc.  tom.  i.  p.  181.  Compare  Disc.  Pr£I.  p.  11. 

(6)  See  below,  ch.  viii.  § 8. 
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supposing  the  earth  to  be  a sphere  freely  suspended  in  space 
that  the  facts  which  have  now  become  the  subjects  of  repeated 
observations  can  be  explained.  The  doctrine  of  the  figure  of 
the  earth  is  therefore  now  independent  of  astronomical  consi- 
derations : it  belongs  ratber  to  physical  geography.  But  with 
the  ancients  it  was  otherwise.  This  doctrine  with  them  rested 
almost  exclusively  on  astronomical  grounds ; and  it  was  only 
reached  by  a gradual  advance  of  astronomical  reasoning.  The 
conception  of  the  fixed  stars  as  revolving  in  a solid  sphere  round 
the  earth,  was  perhaps  not  difiScult  of  attainment ; but  the  re- 
duction of  the  motions  of  the  sun,  moon,  and  five  planets,  to 
circular  orbits  was  far  removed  from  ordinary  ideas,  and  im- 
plied deep  concentrated  thought  and  scientific  abstraction.  The 
theory  of  composite  spheres,  devised  by  Eudoxus  and  developed 
by  Callippus  and  Aristotle,  was  ingenious,  and  required  much 
geometrical  resource ; but  it  was  intricate,  and  it  failed  in  the 
essential  iwint  of  explaining  all  the  phenomena.  (’)  The  Apol- 
lonian and  Hipparchean  theory  of  eccentrics  and  epicycles  pro- 
ceeded on  the  same  astronomical  basis  ; it  was  more  intricate, 
but  it  exhibited  more  geometrical  subtlety,  and  it  accomplished 
the  important  end  of  explaining  all  the  known  phenomena. 

The  value  of  the  hypotheses  of  the  Greek  astronomers  re- 
specting the  orbital  motions  of  the  heavenly  bodies  has  been 
ably  discussed  by  Dr.  W'hewell,  who  has  shown  an  appre- 
ciation of  the  importance  of  erroneous  but  approximative 
hypotheses  in  the  progress  of  discovery,  which  is  sometimes 
wanting  in  historians  of  science.  The  following  passage  in  his 
History  of  the  Inductive  Sciences  contains  the  substance  of  his 
observations  on  this  subject : — 

‘ That  which  is  true  in  the  Hipparchian  theory,  and  which 
no  succeeding  discoveries  liave  deprived  of  its  value,  is  the  re- 
solution of  the  apparent  motions  of  the  heavenly  bodies  into 

(7)  SimpUcias  sums  up  hia  account  of  tbo  theory  thus:  Tomvn)  tic 
ioTiv  ij  &iO  Twv  dvtXiTTovoav  aTpatponoua,  ftri  dvvijQfioa  diaaoKrat  rd  fpawofisva, 

itc  Ka\  6 ^QitTtyivTjc  cTTifTK^nrct  Xeywr,  p.  502  b,  Braudis.  Conceraing 
Soaigeaes,  see  below,  ch.  iv.  § 6. 
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an  assemblage  of  circular  motions.  The  test  of  the  truth  and 
reality  of  this  resolution  is,  that  it  leads  to  the  construction  of 
theoretical  tables  of  tlic  motions  of  the  luminaries,  by  which 
their  places  are  given  at  any  time,  agreeing  nearly  with  their 
places  as  actually  observed.  The  assumption  that  these  circidar 
motions,  thus  introduced,  are  exactly  uniform,  is  the  funda> 
mental  principle  of  the  whole  process.  This  assumption  is,  it 
may  be  said,  false ; and  we  have  seen  how  fantastic  some  of  the 
arguments  were,  which  were  originally  nrged  in  its  favomr. 
But  some  assumption  is  necessary,  in  order  that  the  motions, 
at  different  points  of  a revolution,  may  be  somewhat  eonncctcd — 
that  is,  in  order  that  we  may  have  any  theory  of  the  motions ; 
and  no  assumption  more  simple  than  the  one  now  mentioned 
can  be  selected.  The  merit  of  the  theory  is  this ; — that  obtain- 
ing the  amount  of  the  eccentricity,  the  place  of  the  apogee, 
and,  it  may  be,  other  elements,  from  a few  obsen’ations,  it 
deduces  from  these,  results  agreeing  with  all  observations,  how- 
ever nnmerous  and  distinct.  To  express  an  inequality  hy  means 
of  an  epicycle,  implies  not  only  that  there  is  an  inequality,  but 
further ; — that  the  inequality  is  at  its  greatest  value  at  a certain 
known  place;  diminishes  in  proceeding  from  that  place  by  a 
known  law ; — continues  its  diminution  for  a known  portion  of 
the  revolution  of  the  luminary ; — then  increases  again,  and  so 
on  : that  is,  the  introduction  of  the  epicycle  represents  the  in- 
equalities of  motion  as  completely  as  it  can  be  represented  with 
respect  to  its  quantity. 

‘ W’e  may  further  illustrate  this,  by  remarking  that  such  a 
resolution  of  the  unequal  motions  of  the  heavenly  bodies  into 
equable  circular  motions  is,  in  fact,  equivalent  to  the  most 
recent  and  improved  processes  by  which  modern  astronomers 
deal  with  such  motions.  Their  universal  method  is  to  resolve 
all  unequal  motions  into  a series  of  terms,  or  expressions  of 
partial  motions ; and  these  terms  involve  sines  and  cosines, 
that  is,  certain  technical  modes  of  measuring  circular  motion, 
the  circular  motion  having  some  constant  relation  to  the  time. 
And  thus  the  problem  of  the  resolution  of  the  celestial  motions 
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into  equable  circular  ones,  which  was  propounded  above  two 
thousand  years  ago  in  the  School  of  Plato,  is  still  the  great 
object  of  the  study  of  modem  astronomers,  whether  observers  Or 
calculators. 

‘ That  Hipparchus  should  have  succeeded  in  the  first  great 
steps  of  this  resolution  for  the  sun  and  moon,  and  should  have 
seen  its  applicability  in  other  cases,  is  a circumstance  which 
gives  him  one  of  the  most  distinguished  places  in  the  roll  of 
great  astronomers.’ 

‘ The  unquestionable  evidence  of  the  merit  and  value  of  the 
theory  of  epicycles  is  to  be  found  in  this  circumstance ; — that  it 
served  to  embody  all  the  most  exact  knowledge  then  extant,  to 
direct  astronomers  to  the  proper  methods  of  making  it  more 
exact  and  complete,  to  point  out  new  objects  of  attention  and 
research  ; and  that,  after  doing  this  at  first,  it  was  able  to  take 
in,  and  preserve,  all  the  new  results  of  the  active  and  i>er8ever- 
ing  labours  of  a long  scries  of  Greek,  Latin,  Arabian,  and 
modern  European  astronomers,  till  a new  theory  arose  which 
could  discharge  this  office.  It  may,  perhaps,  surprise  some 
readers  to  be  told,  that  the  author  of  this  next  great  step  in 
astronomical  theory,  Copernicus,  adopted  the  theory  of  epicycles; 
that  is,  he  employed  that  which  we  have  spoken  of  as  its  really 
valuable  characteristic.’ (*) 

Hipparchus  further  discovered  that  apparent  motion  of  the 
fixed  stars  round  the  axis  of  the  ecliptic,  according  to  the  order 
of  the  signs,  and  contrary  to  the  daily  movement  of  the  heavens, 
which  is  called  the  Precession  of  the  Equinoxes.  As  this  mo- 
tion amounts  only  to  fifty  seconds  in  each  year,  and  requires 
seventy -two  years  to  make  a degree ; as  the  only  prior  observa- 
tions of  even  tolerable  accuracy,  to  which  Hipparchus  had 
access,  were  those  of  Timocharis  and  Aristyllus,  and  as  their 
observations  only  preceded  his  time  by  about  150  years,  the  de- 
tection of  this  anomaly  is  a conclusive  proof  of  great  penetration 


(8)  Vol.  i.  p.  181, 186. 
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combined  with  close  attention  to  observed  phenomena.  The 
discovery  of  the  Precession  is  an  important  era  in  astronomy. 
It  is  attributed  in  distinct  terms  to  Hipparchus  by  Ptolemy, 
who  had  ample  means  of  knowing  its  true  author ; and  it  ap> 
pears  to  have  been  advanced  by  Hipparchus  as  an  original  sug- 
gestion, unknown  to  his  predecessors  and  contemporaries.  (’) 
When  we  consider  the  scarcity  of  accurate  recorded  observations 
in  antiquity,  there  is  nothing  remarkable  in  the  postponement 
of  the  discovery  of  this  minute  inequality  until  the  middle  of 
the  second  century  before  Christ.  We  may  perhaps  rather 
wonder  that  Hipparchus  should  have  succeeded  in  discovering 
this  truth  by  means  of  the  few  and  faint  indicia  which  were 
within  his  reach.  Hipparchus,  moreover,  not  only  discovered 
the  Precession,  but  he  approximated  closely  to  its  real  amount 
He  said  that  it  was  not  greater  than  fifty-nine  seconds,  and  not 
less  than  thirty-six  seconds. 

Eudoxus  had  constructed  a map  of  the  heavens,  by  enume- 
rating the  constellations,  and  by  describing  their  positions  with 
relation  to  each  other  and  to  the  zodiacal  band.  Hipparchus 
made  a further  step  in  advance : he  framed  a catalogue  of  the 
stars,  of  which  he  enumerated  lOSO,  and  determined  their  places 
with  reference  to  the  ecliptic,  by  their  latitudes  and  longi- 
tudes. (**)  Although  the  number  of  stars  visible  to  the  naked 
eye  is,  in  fact,  not  very  great,  yet  they  produce  the  impression 
of  being  innumerable;  and  Pliny  speaks  with  wonder  of  the 
achievement  of  Hipparchus,  ' who  had  ventured  to  count  the 
stars,  a work  arduous  even  for  the  Deity.’ ('*) 

Hipparchus  did  not  attempt  to  extend  the  theory  of  eccen- 


(9)  See  Synt.  iii.  2,  vii.  2,  3.  Compare  Delambre,  Hist,  de  I’Aatr. 
Anc.  tom.  ii.  p.  240.  Whewell,  Hist,  of  Induct.  Sciences,  vol.  i.  p.  186. 

(10)  See  Delambre,  ib.  vol.  ii.  p.  249,  254.  Autoljcua  and  Euclid  acre 
both  iguorant  of  the  precession  of  the  equinoxes,  Delambre,  ib.  vol.  i.  p.  26, 
55.  The  discovery  of  the  precession  is  attribute<l  to  Hipparchus  and  Pto- 
lemy by  Simplicius,  Schol.  Brandis,  p.  496  a.  The  existence  of  the  pre- 
cession is  unknofru  to  Macrobins,  in  ^mn.  Scip.  ii.  11,  § 10. 

(u)  Delambre,  ib.  vol.  i.  p.  185,  vol.  ii.  p.  261 ; WhewcU,  ib.  p.  191. 

(13)  N.  H.  ii.  26. 
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tries  and  epicycles  to  the  five  planets.  He  left  no  geometrical 
explanation  of  their  movements,  and  confined  himself  to  laying 
a foundation  of  accurate  observations,  to  be  used  by  his  suc- 
eessors.  'Hipparchus,'  says  Ptolemy,  ‘displayed  his  love  of 
truth  in  confining  to  the  sun  and  moon  his  demonstration  of 
circular  and  uniform  motions,  and  in  not  extending  them  to  the 
five  planets.  Inasmuch  as  his  predecessors  had  not  left  him  a 
sufficient  number  of  accurate  observations,  he  judged  rightly, 
vrith  reference  to  the  planets,  in  attempting  nothing  beyond  a 
Collection  of  good  observations  for  the  use  of  his  suceessors,  and 
a demonstration,  by  means  of  these  observations,  that  the  hypo- 
theses of  the  mathematicians  of  his  time  did  not  agree  with  the 
phenomena.’  Ptolemy  proceeds  to  say  that  none  of  his  own 
•predecessors  had  been  able  to  reduce  the  planets  to  uniform  and 
circular  motions ; and  that  one  of  the  main  difficulties  of  the 
problem  was  owing  to  the  shortness  of  the  time  for  which  there 
■were  observations  of  the  planetary  movements  prescn’cd  in 
writing.  (’*) 

‘ When,’  says  Helambre,  ‘ we  consider  all  that  Hipparchus 
invented  or  perfected,  and  reflect  upon  the  numher  of  his  works, 
and  the  mass  of  calculations  which  they  imply,  we  must  regard 
him  as  one  of  the  most  a.stonishing  men  of  antiquity,  and  as  the 
greatest  of  all  in  the  sciences  which  are  not  ptirely  speculative, 
and  which  require  a combination  of  geometrical  knowledge  with 
a knowledge  of  phenomena,  to  be  observed  only  by  diligent  at- 
tention and  refined  instruments. ’(’^) 

§ 2 Between  the  times  of  Hipparchus  and  Ptolemy,  a 
period  of  about  300  years,  the  science  of  Astronomy  made  little 
or  no  progress.  It  continued,  however,  to  be  expounded  in  its 
improved  form,  and  to  be  studied  by  various  philosophers ; and 
several  works  of  this  period,  in  which  Astronomy  was  treated, 
arc  still  extant. 

Posidonius,  a Stoical  philosopher,  who  was  bom  about  135 


(13)  Synt.  ix.  2.  (14)  Ib.  vol.  i.  p.  186. 
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B.C.,  near  the  end  of  the  lifetime  of  Hipparchus,  combined,  like 
Eratosthenes,  the  cultivation  of  Astronomy  with  that  of  Physica 
Geography.  ('*)  He  constructed  an  orrery  which  exhibited  th 
diurnal  movements  of  the  sun,  moon,  and  five  planets : it  i 
mentioned  by  Cicero,  his  contemporary  and  friend,  apparentl} 
from  personal  knowledge. ('*)  From  the  description  of  this 
orrery,  we  may  infer  that,  like  that  of  Archimedes,  it  was  made 
upon  the  geocentric  principle. 

Posidonius  calculated  the  circumference  of  the  earth  by  a 
method  different  from  that  of  Eratosthenes,  and  made  it  only 
210,000  stadia,  or  00,000  miles  he  determined  the  distance 
from  the  earth  to  the  sun  at  502,000,000  stadia, ('*)  and  the 
sun’s  diameter  at  .3,000,000  stadia. ('•)  He  considered  the  shape 
of  the  inhabited  part  of  the  earth  to  resemble  a sling,  (*)  the 
long  part  apparently  lying  east  and  west;  but  he  doubtless 
supposed  the  earth  to  be  a sphere. 

The  extant  treatise  of  Cleomcdes,  entitled  KvicXticit  Qtwpta 
Tuiv  MtTKvputv,  in  two  books,  expounds  the  received  system  of 
the  world  iu  a concise  and  perspicuous  manner.  ‘ The  doc> 


(15)  Galen,  De  Hippocrat.  et  Plat.  Plan.  viii.  1,  vol.  v.  p.  fi52,  ed. 
KiiliQ,  aavs  that  Poaidoniua  waa  the  moat  aoientific  of  the  Stoics,  on  ac- 
count of  his  geomelriral  traiuing. 

(16)  Cic.  de  Nat.  D.  ii.  :U.  The  sphere  of  Billams,  taken  from 
Sinope,  was  preserved  by  Lucullus,  Strab.  xii.  3,  § 11.  Nero  had  a round 
table  which  turned  perpetually  like  the  heaveu,  Suet.  Ner.  31.  Au 
extant  treatise  of  Leontius  Mechanicus,  Ilrpi  Karacriccv^f  *Apartiai 
printed  in  Buhle's  Aratus,  vol.  i.  p.  257,  describes  the  method  of  con- 
structing a celestial  globe.  Leontius  is  conjecturally  referred  to  the  sixth 
eentury  x.n.  See  Dr.  Smith’s  Diet,  of  Anc.  mogr.  and  Myth.  arL 
LeoiUiiu  Mechanicus,  voL  ii.  p.  768. 

The  word  Aafuvpiov,  for  dark  blue,  occurs  in  this  treatise,  p.  2C1.  It  is 
the  Greek  form  of  tapis  lazuli,  and  is  of  Arabic  origin  : -the  Italian  azzurro 
is  borrowed  from  it.  Compare  Ducange,  Gloss.  Gr.  in  Xafovpiov,  Gloss. 
Lat.  in  laxur.  Dies  in  azzuro.  The  word  (dptov  likewise  occurs,  as  the 
name  of  a light  colour,  in  p.  262.  The  explanation  of  Ducange,  who 
derives  it  from  i^aipiot,  is  not  satifactory. 

(17)  Cleomed.  i.  10. 

(18)  Plin.  H.  N.  u.  21. 

(19)  Cleomed.  ii.  1,  p.  98,  ed.  Bake. 

(zo;  Fragm.  Hist.  Gr.  vol.  iii.  p.  282,  fr.  69.  Posidonius  likewise 
gave  au  explanation  of  the  Milky  'V^  ay,  Macrob.  in  Somn.  Scip.  i.  15,  ^ 7. 
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trines  wliich  it  contains/  says  Clcomcdes,  ‘ are  not  the  opinions 
of  the  author  himself,  hut  have  been  collected  from  various 
■writingTS,  ancient  and  modem.  The  chief  part  of  the  treatise, 
(he  adds)  is  borrowed  from  the  writings  of  Posidonius.’ (®*) 
The  date  of  Cleomedes  is  unknown  ; but  as  he  mentions  Era- 
tosthenes, Hipparchus,  (”)  and  Posidonius,  but  never  alludes  to 
Ptolemy,  it  may  be  inferred  that  he  lived  before  tbe  latter.  f“) 
Ilis  attack  upon  the  Epicureans  likewise  implies  that  the  work 
was  anterior  to  the  time  when  Christianity  had  extinguished 
the  distinctions  of  the  philosophic  sects.  Letronne,  however, 
makes  him  coeval  with,  or  subsequent  to,  Ptolemy. (**) 

As  the  treatise  of  Cleomedes  professes  to  be  in  substance 
an  epitome  of  the  astronomical  writings  of  Posidonius,  it 
will  serve  to  exhibit  the  state  of  astronomical  science  in 
Greece  about  the  Christian  era,  and  may  be  studied  with  that 
view. 

The  treatise  of  Geminus,  entitled  EiiTayoiyn  e!c  rd 
‘ An  Introduction  to  the  Celestial  Appearances,’ resembles 
that  of  Cleomedes  in  its  general  character,  and  is  probably  of 
about  the  same  date. 

Gtrainus,  although  his  name  is  Roman,  shows  no  trace  of 
any  connexion  with  Rome  or  Italy  :(^)  he  appears  to  be  a 
Greek,  writing  for  Greeks.  The  latest  writers  whom  he 
names  in  his  treatise  are  Crates  the  grammarian,  and  Poly- 


(31)  Ad  £□. 

(32)  He  quotes  Hipparchus  from  report,  and  without  haring  read  the 
writing  to  which  he  refers,  ii.  1,  p.  102,  ^ke. 

(2,3)  The  work  of  Ptolemy  is  quoted  sereral  times  in  the  treatise  of 
Leontius  ' On  the  Construction  of  an  Aratean  Globe,’  Buhle’a  Aratus, 
vol.  i.  p.  257. 

(24)  See  Letronne’s  review  of  Bake's  edition  of  Cleomedes,  Joum.  des 
Sav.  1821,  p.  707.  His  determination  of  the  date  of  Cleomedes  is  founded 
upon  astronomical  arguments,  and  upon  the  knowledge  of  refraction 
shown  in  his  treatise. 

(25)  Printed  in  the  Uranologium  of  Petavius,  p.  1.  A summary  of  it 
is  given  by  Delambre,  Hist.  Astr.  Anc.,  tom.  i.  p.  190. 

(26)  The  Greeks  write  his  name  with  a circumflex  on  the  penult, 
Ffpivor.  Ue  meutions  Rome  in  c.  14,  p.  33. 
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bius,(®^)  the  latter  of  whom  was  alive  in  129  b.c.  It  appears, 
however,  that  he  composed  an  epitome  of  the  Meteorologies  of 
Posidonius ; (**)  which  fact  brings  him  down  to  a lower  date, 
and  makes  him  at  least  contemporary  with  Cicero.  (**) 


(27)  c.  13,  p.  31.  The  treatise  of  Polybius  cited  by  Geminus  was  en> 
titled,  ntpi  r^c  mpX  Toy  ujrjptpu/6y  ouc^ovuc. 

(28)  Simplic.  ad  Aristot.  Fhys.  p.  348,  Brandis. 

(29)  Petavius,  Doctr.  Temp.  ii.  6,  p.  62,  attempts  to  determine  the  time 
of  Geminus  by  a statement  in  c.  6,  p.  19,  of  his  treatise,  relating  to  the  Egy  p- 
tian  year  of  365  days.  Geminus  says  that,  according  to  the  Egyptians  and 
Eudoxus,  the  festival  of  the  Isia  falls  at  the  winter  solstice : which  was 
true  120  years  previously,  but  at  the  time  when  he  wrote,  owing  to  the 
omission  of  the  1 of  a day,  it  fell  a month  earlier.  The  number  120  is  the 
result  of  calculation,  and  is  obtained  by  quadrupling  the  number  of  days  in 
a month.  Geminus  cannot  mean  to  imply  that  the  interval  between  Eu- 
doxus and  himself  was  exactly  120  years.  Geminus  quotes  Eratosthenes 
as  having  said  that  the  Isia  were  once  celebrated  at  the  summer  solstice — 
BO  that  they  went  round  the  entire  year.  Achillea  Tatius,  c.  23,  p.  85, 
says  that  the  Egyptians  celebrated  the  Isia  at  the  time  of  the  winter  sol- 
stice, and  put  on  mourning  for  the  departing  sun.  Ideler,  Ueber  die  Stem- 
namen,  p.  175,  places  Geminus  before  Cesar. 

Some  indication  as  to  the  date  of  Cleomedes  and  Geminus  may  be 
drawn  from  their  use  of  the  term  ecliptic,  in  its  modern  sense.  In  its 
original  meaning  it  denoted  that  which  pertains  to  an  eclipse  ; as  in  Pint. 
Kom.  12,  (rvvoAor  v^r  itpos  9X10V.  The  word  is  similarly 

used  by  Manilius,  iv.  818,  8 18.  Afterwards  it  was  applied  to  the  apparent 
path  of  the  sun  through  the  heaven  ; because  in  this  path  eclipses  take 
place.  Cleomedes,  i.  ^ says  that  the  path  of  the  sun  is  in  a circle  along 
the  middle  of  the  zodiac  ; o6tv  am  r)\uucbt  avmt  ataXijrat,  p.  25.  But  in 
ii.  5,  p.  138,  he  says  of  the  middle  circle  of  the  zodiac,  tt  ijXianSc  rc  aal 
caXcurrtaor  KaXurai.  Geminus,  c.  9,  speaking  of  the  moon,  says  : orav  yap 
Sia  pt'trov  Tou  c’aXciwTwoii  17  wAijvij  nja  mpoioy  ttouirat  [1.  mufrat],  oXi)  >p- 
w/irm  els  t6  atuoapa  TTfs  yijs,  &trrf  dyayKaioy  aal  oXfjy  avrify  caXctircia.  oray  de 
irapayfrijrat  tov  tndatrparot,  ptfot  Ti  r^t  (rt\i)yrit  faXnav?  ♦Wl  6i  v4  e’aXrtimaAa 
avrqr  patp£>y  Sio,  p.  25.  In  thi^assage  the  reference  to  the  original  meaning 
of  the  word  is  clear.  Achilles  Tatius,  c.  23,  after  stating  that  the  path  of  the 
sun  is  in  the  middle  circle  of  the  zodiac,  proceeds  thus ; 9iA  aai  ^XiaaAt  vn6 
TO>y  ravra  driawa  wpoirrjyiipTifTai  aol  caXrtTrruAr,  ineiiff  iy  avr^  at  ^Xioatu  eeXei' 
^ttr  yiyoyrai,  p.  84.  Macrobius,  in  Somn.  Scip.  i.  16,  § 1(3,  has  the  follow- 
ing passage;  Quantum  igitur  spatii  lata  dimensio  porrectis  sideribus  occu- 
pabat,  duabus  lineis  limitatum  est : et  tertia  ducta  per  medium  ecliptica 
Tocatur,  quia,  cum  enrsum  suum  in  eadem  lined  pariter  sol  et  luna  con6- 
ciunt,  alterius  eorum  necesae  est  evenire  defectum  ; solis,  si  ci  tunc  luna 
succedat ; lunte,  si  tunc  adverse  sit  soli.  Again,  he  says  that  w ben  the 
moon  has  traversed  half  its  latitude,  it  reaches  the  place  ‘ qui  appellatur 
eclipticus,’  i.  6,  § 53. 

The  term  ecliptic  is  never  used  in  this  sense  by  Ptolemy,  and  so  far 
as  this  word  goes,  it  leads  to  the  inference  that  both  Geminus  and  Cleo- 
medes  are  subsequent  to  him,  and  wrote  about  the  end  of  the  second  or 
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Anotlicr  work,  which  apparently  belongs  to  this  period,  is 
the  treatise  flt/jl  Kd<r/iou,  I)e  Mundo,  falsely  ascribed  to  Aristotle. 
The  work  is  properly  pseudonymous,  and  has  not  been  acci- 
dentally confounded  with  the  writings  of  the  great  Stagiritc. 
The  author  of  it  dedicates  the  work  to  Alexander  the  Great, 
and  evidently  means  to  assume  the  person  of  Aristotle.  (*®)  A 
Latin  version  of  it,  with  a modiheation  of  the  passage  in  the 
preface  which  contains  the  dedication  to  Aristotle,  is  among  the 
works  of  Apuleius.  Its  mention  of  Ireland,  and  of  the  key- 
stone of  an  arch,  arc  decisive  as  to  the  lateness  of  its  datc.^*’) 
The  only  part  of  it  which  directly  concerns  Astronomy,  is  the 
first  chapter,  which  describes  the  system  of  the  world,  according 
to  the  received  geocentric  method  : the  earth  is  motionless  at  the 
centre  of  the  universe ; the  fixed  stars,  the  planets,  and  the  suu 
and  moon  move  round  it  in  circular  orbits. 

The  cultivation  of  Astronomy  at  Alexandria  seems  to  have 
been  continued  by  a succession  of  geometers  and  observers 
after  the  patronage  of  the  Ptolemies,  to  which  it  had  owed  its 
origin,  was  extinguished  by  the  Roman  arms,  and  by  the  de- 
struction of  the  independence  of  Egypt.  It  was,  however, 
continued  under  less  favourable  circumstances,  and  upon  a con- 
tracted scale.  The  Greek  philosophic  world  was  at  this  time 
mainly  divided  between  two  sects,  the  Stoic  and  the  Epicurean. 
Of  these,  the  former  gave  some  attention  to  Astronomy.  Posi- 
donius was  a Stoic ; Cleoroedes  and  the  author  of  the  pseud- 
Aristotelic  treatise  Be  Mundo  appear,  moreover,  to  have  be- 
longed to  the  same  sect.  The  Epicureans,  however,  adhered  to 
the  popular  Astronomy  founded  upon  the  first  uncorrected  im- 

the  beginning  of  the  third  century.  Macrobius  was  as  late  aa  the  fifth 
century. 

Geminua,  c.  13,  p.  13,  aaya  that  the  torrid  rone  had  been  explored  in 
bii  time,  and  that  an  account  of  it  had  been  written,  through  the  influence 
of  the  kinga  at  Alexandria.  Thia  paaaago  appears  to  fix  the  age  of  Gemi- 
nua to  a period  prior  to  the  Roman  conquest  of  Egypt. 

(30)  The  treatise  is  entitled,  nrpl  Koir/inv  npit  ’AXffov3poi>,  In  c.  1 the 
writer  says : np*nut>  olfuii  yt  xai  trot  Sm  aptanf  rrfv  tuv  pryio’- 

rcar  itrroptap  pxTitrtu,  See  above,  p.  15u. 

(31J  See  c.  3,  6. 
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pressions  of  the  senses.  Epieurus,  whose  lifetime  extended 
from  342  to  270  b.c.,  entertained  opinions  upon  Astronomy  sin- 
gularly inconsistent  with  the  character  of  a bold,  original,  and 
truth-seeing  physical  teacher,  which  Lucretius  confers  upon 
him.(**)  The  Epicureans  held  the  earth  to  be  in  the  centre  of 
the  heaven,  (***)  but  they  denied  its  sphericity,  and  the  tendency 
of  all  things  to  a centre. {*•)  They  likewise  taught  that  the 
magnitude  of  the  sun  is  no  greater  than  it  appears  to  our 
senses ; and  that  its  diameter  is  only  a foot-C**)  They  extended 
the  same  primitive  doctrine  to  the  moon.(**)  Epicurus  likewise 
held  that  the  stars  are  extinguished  at  their  setting,  and  lighted 


(33)  Particularly  in  the  following  verse*  : — 

Ergo  virida  via  animi  pervicit,  et  extra 
Procesait  longe  flammantia  moenia  mundi, 

, Atque  omne  immenaum  peragravit  mente  animoqne, 

i.  73—6. 

Cicero  saya  of  Epienma : Principio,  inquam,  in  phyaieis,  quibua  maxime 
gloriatur,  primum  totus  eat  alicnua.  Democrito  adjicit,  perpauca  mutana  ; 
sed  ita,  ut  ea,  qua  corrigere  vult,  mihi  quidem  depravare  vidcatur,  De  Fin. 
i.  6. 

The  phyaica  of  Epicurua  were  principtdly  borrowed  from  thoae  of  De- 
morritua,  Cic.  N.  D.  i.  26. 

(33)  Lueret  v.  636. 

(34)  Lueret.  i.  1051 — 1081.  Cleomedes  i.  8,  p.  61,  says : oI  St  jjiurtpot, 
Ka\  and  ^0tj^Tuy  Trdrrer,  xal  ol  nXttovt  ruv  and  Tov  SttKparixoO  SiSaaKoXtiov 
(Ttpatpucdv  rlvoi  rd  a^rjfui  ti}s  y^f  Su^t^tatratfTOf  where  by  ol  ijptrrpoi  the 
Stoic  aect  appeara  to  be  aigniQed.  The  Epicurean  aect  ia  pointedly  ex- 
cluded. 

The  absurdity  of  the  hypolhesis  that  bodiea  gravitate  to  the  centre  of 
the  earth  is  maintained  in  l^ut.  de  fac.  in  orbe  lun.  c.  7. 

(35)  Diog.  Laert.  x.  91 ; Plut.  Plac.  Phil.  ii.  21 ; Galen,  Phil.  Hist.  0. 
14 ; Stob.  Ays.  i.  20. 

Kec  nimio  solis  major  rota,  nee  minor  ardor. 

Esse  potest,  noatria  quam  sensibua  ease  videtnr. 

Lueret.  v.  565,  6. 

Civ.  Acad.  iv.  26 ; Fin.  i.  6. 

Cleomedes,  ii.  1,  treats  Epicurus  with  great  contempt  on  account  of  this 
doctrine,  which  he  analyses  and  refutes  at  length.  He  declares  that  in 
questions  of  Astronomy  Epicurua  is  koto  nokv  raur  aanaXantan  nXpXdrtpos, 
p.  106,  ’ blinder  than  a mole.'  See  the  note  of  Bake  on  Cleomedes,  p.  389. 

(36)  Lunsque,  sive  notho  fertur  loca  lumine  luatnina. 

Sire  suo  proprio  jactat  de  lumine  lucem  i 
[Quicquid  id  eat,  nihilo  fertur  majore  figurft, 

Quom  nostria  ocnlia,  qua  cemimus,  esse  videtur. 

Lueret.  v.  675—8. 
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again  at  their  rising.  ‘ A doctrine  (says  Cleomcdes)  not  leaa 
absurd,  than  if  any  one  were  to  say  that  men  were  alive  when  they 
were  in  sight,  and  were  dead  when  they  were  out  of  sight.’ (*’) 
He  even  supposed  the  light  of  the  sun  to  be  quenched  in 
the  western  waves,  and  to  be  re-illuminated  every  morning : and 
he  gave  faith  to  the  report  of  the  Iberians,  which  Cleomedes 
calls  ‘ an  old  woman’s  tale,’  that  they  heard  the  hissing  of  the 
sim,  like  heated  iron,  in  the  ocean.  (^**)  Some  of  the  Epicureans, 
however,  rejected  this  infantine  belief,  and  supposed  the  sun  to 
return  from  the  west  to  the  east  by  an  oblique  course  above  the 
earth.  (*®) 

It  appears  from  the  Epistle  of  Epicurus,  preserved  by  Dio- 
genes Laertius,  (‘*®)  that  Epicurus  aimed  at  explaining  physical 
phenomena  by  common  sense,  rather  than  by  scientific  argu- 
ments, remote  from  ordinary  comprehension  ; that  he  denounced 
‘ the  low-minded  technicalities  of  the  astronomers,’ (*')  and  that 
he  sought  to  apply  the  operation  of  known  and  familiar  ana- 
logies to  the  celestial  bodies. 

§ 3 It  is  an  undoubted  fact  that  from  the  time  of  Eudoxus 
to  that  of  Hipparchus,  scientific  astronomy  had  made  immense 
progress  in  Greece.  The  heavenly  bodies  had  been  diligently 
observed ; the  sun’s  annual  movement  and  its  relation  to  the 
earth  and  to  the  fixed  stars  had  been  determined  with  a close 
approach  to  accuracy;  geometrical  reasonings,  of  great  sub- 


(37)  Ib.  p.  108.  Ptolemy,  Synt.  i.  2,  mentions  this  doctrine,  which  he 
calls  absurd,  but  he  nerertneless  thinks  it  worthy  of  an  argumentative 
refutation. 


(38)  Ib.  p.  109. 

(39)  Scis  nam  fnisse  ejnsmodi  sententiam 
Epicureorum ; non  eum  occasu  premi, 

Mullos  Bubire  gurgites,  nunqnam  occuli, 

Sed  obire  mundum,  obliqua  coeli  correre, 

Animare  terras,  alere  lucis  pabulo 
Convexa  cxincta,  et  invicem  regionibus 

Cemi.  Avienus,  Ora  Maritima,  v.  646—652. 

Compare  Ukert,  Geogr.  der  Gr.  und  Rom.  i.  2,  p.  27,  125. 

(40)  X.  84. 

(41)  fit)  (f)o^iiuvot  rat  dvt/Mirodadnc  rue  darpoXdyav  rext^Ttiov.  ib.  94. 
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tlety  and  ingenuity,  had  been  applied  to  the  explanation  of  the 
celestial  phenomena;  and  a system  of  the  world  had  been 
devised,  which  gave  an  apparent  solution  of  the  leading  astro- 
nomical problems. 

The  scientific  and  speculative  genius  of  the  Greeks,  as  ap- 
plied to  Astronomy,  did  not,  however,  bear  the  practical  fruits 
which  it  might  have  been  expected  to  produce.  This  was  partly 
owing  to  the  want  of  national  patronage  and  recognition,  and  to 
the  absence  of  public  observatories.  It  was  only  at  Alexandria 
that  Astronomy  could  be  said  to  enjoy  a national  establishment 
and  endowment.  But  it  was  owing  still  more  to  the  want  of 
accurate  astronomical  instruments  ; especially  of  an  instrument, 
such  as  our  clocks,  for  the  measurement  of  time  ; to  the  imper- 
fection of  the  Greek  arithmetical  notation ; to  the  scantiness 
and  defectiveness  of  the  astronomical  tables,  and  of  the  stores  of 
registered  observations ; and  lastly,  to  the  want  of  the  telescope, 
or  of  any  optical  instrument  for  magnifying  distant  objects  and 
for  assisting  the  natural  sight.  Owing  to  these  disabilities,  the 
Greek  astronomers  were  unable  to  reach  the  accuracy  of  deter- 
mination to  which  their  scientific  methods,  if  supported  by 
proper  mechanical  appliances,  would  have  carried  them ; their 
practice  lagged  behind  their  theory  ; and  they  did  not  succeed 
in  exercising  that  authority,  and  in  commanding  that  attention, 
to  which  their  intellectual  eminence  entitled  them.  The  dis- 
covery of  the  telescope  has  given  to  astronomers  a position  in 
relation  to  the  rest  of  mankind  which  they  never  had  previously 
occupied.  It  created,  with  respect  to  the  unapproachable  ob- 
jects of  the  heavens,  a new  sense.  It  revealed  what  never  before 
had  been,  or  could  be,  known.  When  a distant  object  on  the 
surface  of  the  earth  is  seen  through  a telescope,  it  is  seen  under 
circumstances  which  would  render  it  invisible  to  the  naked  eye. 
Those  who  are  near  it  can,  however,  see  it  without  a telescope. 
But  when  the  satellites  of  Jupiter,  and  Saturn’s  ring,  were  seen 
through  Galileo’s  telescope,  they  were  seen  for  the  first  time 
since  man  had  been  an  inhabitant  of  the  earth.  The  great 
telescopes  of  modern  times,  by  which  the  eye  of  man  has  been 
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able  to  discern  objects  at  distances  which  his  mind  almost  re- 
fuses to  conceive,  have  been  the  subject  of  general  curiosity  and 
wonder,  and  have  given  a new  significance  to  the  verses  of  the 
ancient  poet  respecting  astronomers  : — 

Subjecere  ocnlis  distantis  sidera  nofitria, 

^theraque  ingenio  suppoaaere  tuo. 

§ 4 One  of  the  principal  uses  of  Astronomy,  as  indeed  of 
all  the  physical  sciences,  is,  by  explaining  the  true  sequence  of 
phenomena  and  the  operation  of  natural  causes,  to  prevent 
those  superstitious  fears,  that  discovery  of  ominous  portents  and 
of  terrific  prodigies,  which  occur  naturally  to  the  uninstructed 
mind.(^®)  Anything  which  appeared  to  transgress  the  known 
laws  of  nature  was  considered  by  the  ancients  as  a prodigy ; it 
was  believed  to  be  a mark  of  the  divine  displeasure,  and  to  be 
sent  by  the  gods  as  a warning  to  men  with  respect  to  their 
future  conduct.  Among  prodigies,  none  were  more  striking  or 
more  alarming  than  eclipses ; and  as  soon  as  the  Greek  philoso- 
phers began  to  speculate  concerning  physics,  and  to  explain  the 
order  of  the  universe,  they  attempted  to  detect  the  cause  of 
eclipses,  and  to  bring  them  under  a natural  law.  This  subject 
did  not  escape  the  attention  of  the  early  Ionic  philosophers ; 
but  Anaxagoras  is  stated  to  have  been  the  first  to  promulgate 
clear  and  definite  notions  concerning  their  astronomical  cha- 
racter. Pericles,  who  had  profited  by  the  physical  instruc- 
tion of  Anaxagoras,  is  reported  to  have  relieved  the  Athenians 
from  their  alarm  at  an  eclipse  of  the  sun,  which  occurred  as 
the  army  was  about  to  set  sail  on  an  expedition  against  the 
coasts  of  the  Pcloponnese,  in  the  early  part  of  the  Peloponne- 
sian War.  The  story  told  by  Plutarch  is  that  the  eclipse  took 
place  at  the  moment  of  embarcation,  and  that  Pericles,  seeing 
the  terror  of  the  troops,  and  among  them  of  his  own  pilot,  held 
a cloak  before  the  eyes  of  the  latter,  remarking  that  the  eclipse 


(41)  Montucln,  Hist,  der  Math.  vol.  i.  p.  41,  remarks  that  Astronomy 
put  an  end  to  superstitious  terrors  at  eclipses  &c. 
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was  not  a sign  of  calamity  more  than  the  cloak,  the  only  diffe- 
rence being  that  in  the  eclipse  the  body  which  caused  the 
obscuration  was  the  larger  of  the  two.(^)  Notwithstanding  the 
lessons  respecting  eclipses  which  Pericles,  in  his  authoritative 
and  conspicuous  position,  may  have  imparted  to  his  country, 
men,  the  educated  Athenians  at  the  time  of  the  expedition  to 
•"Syracuse,  about  twenty  years  afterwards,  did  not  understand 
their  nature ; and  the  Athenian  army  was  sacrificed  to  a super- 
stitious scruple  of  Nicias,  which,  indeed,  the  general  doubtless 
shared  with  the  men  under  his  command.  C*^) 

Thucydides  says  that  most  of  the  Athenians  objected  to  the 
departure  of  the  fleet  on  account  of  the  sinister  omen  and 
that  Nicias  would  not  even  allow  the  question  of  departure  to 
he  debated  before  the  thrice  nine  days  appointed  by  the  diviners 
had  elapsed.  Plutarch’s  comment  on  the  deplorable  event  is 
curious.  It  happened,  he  says,  that  Nicias  had  at  the  moment 
no  experienced  dinner,  for  Stilbidcs,  on  whom  he  had  been  ac- 
customed to  rely,  and  who  moderated  the  extreme  superstitious 
rigour  of  exposition,  had  recently  died.  ‘ In  fact  (he  con- 
tinues), the  omen,  according  to  Philochorus,  was  not  unfavour- 
able to  those  who  were  meditating  escape,  but  rather  propitious  ; 
for  deeds  done  with  fear  need  concealment,  and  light  is  dan- 
gerous  to  them.  Moreover,  Autoclides, (*^)  in  his  “Treatise  on 
the  Interpretation  of  Omens,”  lays  it  down  that  an  expiation  of 
three  days  is  the  proper  time  for  phenomena  of  the  sun  and 
moon ; whereas  N icias  induced  the  army  to  wait  for  another 
circuit  of  the  moon,  not  seeing  that  she  was  purified  as  soon  as 


(43)  Platarch,  Per.  35.  The  expedition  referred  to  is  that  described 
in  Thuc.  ii.  66  (430  b.c.)  The  passaj^es  of  Cic.  Rep.  i.  16  ; Val.  Max.  viii. 
11,  ext.  1;  (juintil.  i.  10,  § -17,  are  probably  a different  version  of  the  same 
anecdote.  A similar  story  is  told  of  Pericles  respecting  a thunderbolt,  by 
Frontin.  i.  12,  10. 

(44)  See  Thuc.  vii.  50;  Diod.  xiii.  12;  Plut.  Nie.  23  ; Polyb.  ix.  19. 
The  date  of  the  eclipse  is  Aug.  27,  413  b.c.  Compare  Grote,  vol.  vii. 
p.  433;  Zech,  Astron.  Unters.  uber  die  vichtigereu  Finstemisse  dcs 
Alterthums  (Leipzig.  1853),  p.  32. 

(45)  Nothing  is  known  of  this  writer. 
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she  had  passed  the  dark  region  under  the  shadow  of  the  earth/ 
Plutarch  here  meets  Nicias  on  his  own  ground  : he  admits  that 
some  delay  was  requisite,  but  he  thinks  that  Nicias  was  misled 
hy  unskilful  diviners,  and  that  the  delay  which  he  prescribed 
was  unnecessarily  long.  The  ‘ circuit  of  the  moon  ’ appears 
to  be  the  periodic  month  of  27^  days,  and  to  correspond  to  the 
‘ thrice  nine  ’ days  of  Thucydides.  Diodorus  says  that  upon 
the  occurrence  of  the  eclipse,  Nicias  convened  the  diviners,  and 
that  they  advised  the  postponement  of  the  departure  for  ‘ the 
accustomed  three  days.’  The  moral  which  Polybius  draws 
from  this  event  is,  the  necessity  of  astronomical  knowledge  to  a 
military  commander.  If  Nicias,  he  says,  had  understood  the 
true  nature  of  an  eclipse,  he  would  have  turned  it  to  his  own 
account ; for  he  would  have  taken  advantage  of  the  fear  and 
astonishment  of  the  enemy,  whose  ignorance  of  eclipses  was 
equal  to  that  of  the  Athenians,  to  withdraw  his  army,  and 
to  escape  in  safety. 

The  comment  of  Polybius  may  be  illustrated  by  the  well- 
known  anecdote  of  Columbus,  who  is  said  to  have  terrified  the 
Indians  of  Jamaica  by  predicting  an  eclipse  of  the  moon,  and 
thus  to  have  induced  them  to  furnish  the  provisions  necessary 
for  the  maintenance  of  his  crew.('**)  It  may  be  added,  that  the 
astronomical  science  of  Columbus  in  1504,  unless  he  was  assisted 
by  some  calendar  prepared  for  the  use  of  mariners,  could  not 
have  been  superior  to  that  of  the  later  Greek  astronomers,  since 
whose  time  no  scientific  improvements  had  then  been  efiected. 

A similar  interpretation  was  put  upon  an  eclipse  of  the  sun 
by  the  army  of  Pelopidas,  as  it  was  about  to  march  against 
Alexander  of  Plierae,  in  361  b.c.  The  bulk  of  the  army  was 
intimidated  by  the  evil  omen,  and  the  diviners  discouraged  the 
expedition.  Pelopidas,  however,  made  the  attempt  with  a few  > 
volunteers  and  mercenaries,  and  lost  his  life  in  the  rash 
attack.(^") 


(46)  See  Roberteon’s  History  of  America,  b.  ii. 

(47)  Plut.  Pelop.  31  i Diod.  xv.  80.  According  to  the  latter,  the  inter- 
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On  the  other  hand,  Helieon  of  Cyzicus,  a friend  of  Plato,  is 
said  to  have  predicted  an  eclipse  of  the  sun  at  the  court  of 
Dionysius  of  Syracuse,  and  upon  the  verification  of  his  predic- 
tion to  have  received  a reward  of  a talent  of  silver.  (‘‘*)  The 
date  of  this  eclipse  has  not  been  determined.  As  the  re- 
ward was  a large  one,  even  for  a despot’s  munificence,  the 
ability  to  predict  an  eclipse  must  at  this  time  have  been  of  great 
rarity.  Dion  likewise  is  said  to  have  foreknown  a lunar  eclipse 
which  occurred  soon  afterwards  during  a feast  which  he  gave  to 
his  soldiers  in  the  island  of  Zacynthus  at  the  full  moon.  Their 
fears  were  excited ; but  Miltas  the  prophet  came  forward,  and 
assured  them  that  the  event  prefigured  by  the  gods  was  the 
eclipse  of  some  conspicuous  man : that  nothing  was  more  con- 
spicuous than  the  empire  of  Dionysius,  and  that  its  brilliancy 
would  be  extinguished  soon  after  their  landing  in  Sicily.  It 
will  be  observed  that  Miltas,  though  a diviner,  had  been  imbued 
with  the  philosophical  opinions  of  the  Academy.  (^®)  The 
courage  which  Dion  showed  on  this  occasion,  and  his  persist- 
ence in  his  expedition  against  Dionysius,  notwithstanding  the 
serious  omen  of  the  eebpse,  is  likewise  ascribed  by  Plutarch  to 
the  astronomical  lessons  which  he  had  received  from  Plato.  (*’) 
An  eclipse  of  the  moon,  nearly  complete,  which  fell  on  Sep- 
tember 20,  331  B.C.,  preceded  the  battle  of  Arbela  by  eleven 
days.(*®)  Arrian  says  that  Alexander  thereupon  sacrificed  to 
the  sun,  moon,  and  earth,  as  being  the  three  powers  concerned 
in  the  production  of  the  phenomenon.  He  adds  that  Aristander 


pretstion  put  upon  the  departure  of  the  army  by  the  prophets  was,  that 
‘ the  sun  of  the  state  was  eclipsed.’ 

The  eclipse  in  question  has  not  been  exactly  identified.  See  Grote, 
vol.  X.  p.  424. 

(48)  Plutarch,  Dion.  19. 

(49)  Pint.  Dion.  24.  Compare  Grote,  vol.  li.  p.  122.  The  date  of  this 
eclipse  is  357  b.c. 

(50)  Pint.  Dion.  23. 

(51)  Pint.  Nic.  23. 

(53)  Compare  Clinton,  F.  H.  vol.  ii.  ad  ann. ; Ideler,  Cliron.  vol.  i. 
p.  347  i Zech,  Astron.  Unters.  p.  33. 
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the  diviner  thought  that  a calamity  to  the  moon  was  a good 
omen  for  the  Grccks.(“)  The  account  of  Curtius  is.  more  cir- 
cumstantial and  picturesque.  He  describes  the  army  of  Alex- 
ander as  terrified  by  the  eclipse,  as  complaining  of  the  long 
distance  from  home  to  which  they  had  been  dragged,  and  as 
being  ready  to  break  into  a mutiny ; when  the  Egyptian  dinners 
(who  were  well  aware  of  the  true  nature  of  eclipses),  calmed 
their  fears  by  pronouncing  that  the  sun  was  the  friend  of  the 
Greeks,  and  the  moon  of  the  Persians ; and  that  an  eclipse  of 
the  moon  portended  defeat  to  Persia.  (^)  If  this  response  was 
really  given,  the  dinners  of  Alexander  turned  against  the 
Persians  the  arms  of  their  own  soothsayers : for  Herodotus 
informs  us,  that  when  Xerxes  was  marching  against  Greece  in 
480  B.C.,  an  eclipse  of  the  sun  took  place,  and  that  the  magi 
being  consulted,  declared  that  it  signified  an  eclipse  of  the  Greek 
cities ; for  that  the  sun  was  the  sign  for  the  Greeks,  and  the 
moon  for  the  Persians. 

The  complete  eclipse  of  the  sun  which  occurred  during  the 
expedition  of  Agathoclcs  against  Africa  is  not  stated  to  have 
been  predicted.  It  must  have  taken  the  army  by  surprise,  for 
it  filled  them  with  consternation.(''')  Agathocles  is  reported  to 
have  assuaged  their  fears,  by  assuring  them  that  the  omen  was 
favourable.  He  admitted  that  an  eclipse  portended  evil  to 


(53)  Arrian,  Anab.  iii.  7,  6. 

(54)  Curt.  \y.  39.  This  eclipse  is  simply  mentioned  by  Plut.  Alexond. 
31.  Cicero,  de  Div.  i.  63,  says  that  there  was  a prophecy  that  if  the  moon 
was  eclipsed,  a little  before  the  rising  of  the  sun,  in  the  sign  of  Leo,  Darius 
and  the  Persians  would  be  defeated  by  Alexander  and  the  Macedonians. 

(53)  Herod,  vii.  37.  The  ground  of  this  dictum  is  not  apparent.  The 
crescent  was  not  the  symbol  of  the  ancient  Persians,  as  it  is  or  the  modem 
Turks.  Strabo  describes  them  as  worshipping  both  sun  and  moon,  xt.  3, 
13.  Compare  Aristoph.  Pac.  406 — 413.  The  solar  eclipse  of  480  B.c.  can- 
not be  identified.  Mr.  Ka«  linson  is  probably  right  m considering  the 
anecdote  as  apocryphal.  Airy,  Phil.  Trans.  1853,  p.  199,  thinks  that  a 
lunar  eclipse  of  14th  March,  479  b.c.  is  intended. 

(56)  TJI  S’  vartpa’uf  rrjktKavn^v  rj\iov  avviPr)  ytvfaOat  aort  AXo- 

irx<pwr  <f>ain)yat  nicTa,  tuv  airrfpmv  irntrra)(ov'  iiowep  ol  irrpi  tA» 

’KyaBotiXia  vofuirayrit  ical  to  Buov  aerotr  irpofnjpmVfte  to  fri  fiaikkoy 

inip  Toif  pfXXovToc  iv  ayavuf  «nfl«ioTn<fi(rm»,  Diod.  XX.  6.  The  authority  of 
Diodorus  is  good  upon  any  event  relating  to  the  later  Sicilian  history. 
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some  power,  and  that  if  it  had  happened  before  the  expedition 
sailed,  it  would  have  lx;en  sinister  to  the  invaders.  But  as  it 
had  occurred  while  the  fleet  was  at  sea,  it  signified  disaster  to 
Carthage.  (*’^)  The  eclipse  in  question,  according  to  Diodorus, 
fell  in  310  b.c.,^'®)  and  the  recent  researches  of  Mr.  Airy  have 
fixed  it  to  August  14  of  that  ycar.(*’') 

The  earliest  authentic  mention  of  an  eclipse  in  Komaii 
history  appears  to  be  the  notice  by  Livy  of  an  eclipse  of  the  sun 
in  190  B.c.  during  the  Apollinarian  games. (•*) 

Another  eclipse  occurred,  in  108  b.c.,  during  the  campaign 
of  the  Consul  ^Emilius  Paullus  against  Perseus,  king  of  Mace- 
donia. On  the  eve  of  the  battle  of  Pydna,  C.  Sulpicius  Callus, 
a tribune  of  the  second  legion,  who  had  been  praetor  in  the 
previous  year,  is  stated  to  have  obtained  the  cousul’s  per- 
mission to  assemble  the  soldiers,  for  the  purpose  of  addressing 
them.'  Callus  then  informed  them,  that  on  the  following  night 
the  moon  would  be  eclipsed  from  the  second  to  the  fourth  hour. 
As  this  phenomenon  took  place  according  to  natural  laws  and 
at  stated  times,  it  could,  he  told  them,  be  known  Ijeforehand 
and  predicted  : they  must  not  consider  the  eclipse  as  a portent 
and  a prodigy.  They  saw  that  the  moon  regularly  changed  at 
its  successive  phases;  ajid  they  must  not  be  surprised  if  it 
should  be  eclipsed,  when  it  passed  under  the  shadow  of  the 
earth.  On  the  night  of  the  3rd  of  September  (according  to  the 
unreformed  Roman  calendar)  the  moon  was  eclipsed  at  the  pre- 
dicted time.  The  Roman  soldiers  extolled  the  foresight  of 
Callus  as  almost  superhuman ; while  the  ^Macedonians  and 


(57)  Jastin,  rxii.  6,  copied  by  Frontin.  Strat.  i.  12,  § 9. 

(58)  He  places  it  in  the  arcbonship  of  Hieromnemon,  and  in  the  con- 
sulate of  Caius  Junius  (Bubulcus)  and  Quintus  Aimilius  (Uarbula),  xx.  3. 
Compare  Clinton,  ad  ann.  310  ; Fischer,  ad  ann.  311. 

(59)  Airy,  in  the  Philos.  Transactions,  1853,  p.  189.  Zech,  ubi  sup. 
p.  34,  agrees  as  to  the  date. 

(60)  ixxvii.  4.  According  to  Livy,  this  eclipse  fell  on  the  11th  of 
Quintilis,  or  July;  whereas  the  calculated  time  gives  March  14th;  the 
difference  between  these  days  affords  a measure  of  the  error  of  the  Roman 
calendar  at  that  time.  See  Ideler,  Chron.  vol.  ii.  p.  92.  The  words  of 
Livy,  xixviii.  36,  do  not  appear  to  refer  to  an  eclipse. 
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their  diviners  were  terrified  by  the  ominous  oceurrenee ; and 
tlieir  camp  resounded  with  moans  and  shrieks  of  alarm  until 
the  moon  recovered  her  proper  shape.  Such  is  the  account  of 
LivycC**)  the  difference  which  he  describes  between  the  two 
camps  illustrates  the  advantage  whichj  according  to  Polybius, 
an  ancient  general  might  derive  from  a knowledge  of  astronomy. 
The  account  of  Livy  is  corroborated  by  Pliny,  who  states  that 
Sulpicius  Gallus  predicted  the  eclipse,  and  thus  relieved  the 
army  from  their  fears.  He  adds  that  Gallus  published  a writing 
on  the  subject. (*-)  The  same  account  is  repeated  by  Fron- 
tinus.(*^)  On  the  other  hand,  Cicero  represents  Scipio  as  nar- 
rating, in  the  dialogue  De  Repuhlicfi.,  that  when  he  was  a youth 
in  his  father’s  camp  in  Macedonia,  the  army  were  terrified  by 
an  eclipse  of  the  moon,  and  that  Sulpicius  Gallus  relieved  their 
fears  by  explaining  its  physical  cause.  (**)  A similar  account  is 
given  by  Valerius  Maximus(**)  and  Quintilian.  (“)  Plutarch’s 
narrative  implies  that  the  eclipse  was  unforeseen ; he  describes 
the  Romans  as  propitiating  the  prodigj',  and  as  assisting  the 
moon  in  her  trouble,  by  the  clatter  of  brass  and  the  exhibition 
of  torches  ; but  the  Macedonians  as  seized  with  a silent  horror, 
and  as  beliering  that  the  shadow  on  the  moon  denoted  the 
spectre  of  their  king.  He  proceeds  to  say  that  JEmilius,  though 
aware  of  the  true  nature  of  eclipses,  n-as  fond  of  religious 
observances,  and  believed  in  divination,  and  that  he  immediately 
sacrificed  eleven  calves  to  the  moon.(®^  He  makes  no  allusion 
to  Sulpicius  Gallus  in  connexion  with  the  event.  A frag- 
ment of  Polybius  describes  tbe  Romans  as  elated  and  the 
Macedonians  as  depressed  by  a report  that  the  eclipse  of  the 
moon  portended  the  death  of  the  Macedonian  king,  which. 


(6i)  xliv.  37.  Concerning  the  true  date  of  the  eclipse,  21st  of  June  of 
the  .Julian  year,  see  Ideler,  Chron.  vol.  ii.  p.  104;  Fischer,  ad  ana.  16S  ; 


Zech,  ubi  sup.  p.  33. 

(6s)  N.  H.  ii.  9. 

(64)  De  Rep.  i.  15. 

(56)  Quintilian,  i.  10,  § 17. 


(63)  Strut,  i.  12,  § 8. 

(65)  Val.  Max.  riii.  11,  1. 
(67)  Plut.  .Emil.  17. 
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he  observes,  furnishes  an  illustration  of  the  common  proverb 
that  ‘ war  has  many  false  alarms.’  (®*) 

The  confidence  which  the  Romans  arc  described  in  the 
latter  passage  as  deriving  from  the  prediction  in  question, 
seems  inconsistent  with  the  anecdote  told  of  Sulpicius  Gallus. 
Nevertheless  the  Latin  writers  ean  scareely  be  mistaken  in 
representing  him  as  playing  a part  on  this  occasion.  The 
version  of  Cicero  seems  indeed  preferable  to  that  of  Livy.  It 
is  not  likely  that  Gallus  should,  during  a campaign,  have  had 
time  and  means  for  the  exact  calculation  of  an  eclipse,  even  if 
he  possessed  the  necessary  skill ; but  there  is  nothing  impro- 
bable in  the  supposition  that  when  the  eclipse  had  begun,  he 
should  have  calmed  the  fears  of  the  soldiers  by  explaining  to 
them  its  true  cause.  We  know  from  the  testimony  of  Cicero, 
in  other  passages,  that  Gallus  was  devoted  to  the  study  of 
astronomy,  and  it  is  even  stated  that  he  was  able  to  pre- 
dict eclipses.  (“)  Here,  however,  as  elsewhere,  we  are  left  to 
judge  by  probabilities,  in  our  ignorance  of  the  original  testi- 
monies now  lost.  The  death  of  Sulpicius  GaUus  preceded  the 
birth  of  Cicero  by  nearly  half  a century. 

The  legions  which  mutinied  in  Pannonia,  at  the  accession 
of  Tiberius,  in  14  a.d.,  are  described  by  Tacitus  as  surprised  by 


(68)  Ap.  Suid.  in  n-oXXa  KtuaroC  iroX</iov  (xxiz.  6).  For  fiatriXtas 
Kiistcr  conjectures  /SaaiXti'ot  (icXri^ir,  which  cives  a better  sense ; but  • 
compare  Plut.  Aiiin.  17,  where  it  is  stated  that  the  Slacedonians  supposed 
the  eclipse  to  represent  jSao-iXr'cuc  to  ifmafia.  With  respect  to  the  proverb, 
see  Uiogenian.  vii.  80,  with  the  note  of  the  Gottingen  editors,  and  Aristot. 
Rth.  flic.  iii.  11. 

(69)  Mori  pmne  videbamus  in  studio  dimetiendi  coeli  atque  terns  C. 
Galium,  familiarem  paths  tui,  Scipio.  Quoties  ilium  lux  noctu  aliquid 
describere  ingressum,  quoties  nox  oppressit  cum  mane  ccepissit!  quam 
delectabat  eum  del'ectiones  solis  et  lunce  multo  nobis  ante  pnedieere  1 ords 
of  Cato  Major  in  Cic.  de  Sen.  14.  The  father  of  Scipio  is  ..Emilius  Paullus. 
The  astronomical  knowledge  of  Sulpicius  Gallus  is  liken  ise  described  in 
Cic.  de.  Rep.  i.  14,  where  he  is  represented  as  explaining  the  orrery  of 
Archimedes.  He  is  mentioned  as  an  authority  on  matters  of  astronomy 
in  Off.  i.  6.  Ho  was  partieularly  devoted  to  the  Greek  writers  (Cic.  Ikut. 
UO),  from  whom  he  doubtless  derived  his  knowledge  of  astronomy.  C.  Sul- 
picius Gallus  was  a man  of  an  established  political  position  in  171  B c. 
(Livy,  xliii.  2),  and  consul  in  166  B.c.  He  lived  to  be  an  old  man  (Cic. 
de  Aiuic.  27).  His  lifetime  may  be  placed  from  about  215  to  145  b.c. 
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an  unexpected  eclipse  of  the  moon,  as  terrified  by  the  ap- 
pearance, and  as  ignorant  of  its  physical  cause.  They  follow 
the  prevalent  superstition  of  relieving  the  moon’s  suflFcrings  by 
the  clatter  of  brass  and  the  noise  of  horns  and  trumpets. 
Drusus,  who  had  been  sent  by  Tiberius  to  quell  the  mutiny,  is 
represented  as  taking  advantage  of  the  consternation  of  the 
soldiers,  to  bring  them  back  to  their  obedience.  ("®) 

The  cause  of  a solar  eclipse  was  known  to  Ennius,  writing 
about  ISO  B.c.  ; he  describes  it  as  due  to  the  interposi- 
tion of  the  moon.  The  particular  eclipse  mentioned  by 
Ennius  is  referred  by  Cicero  to  the  year  350  after  the  building 
of  the  city,  which  corresponds  to  404  n.c.P)  Cicero  states  that 
the  eclipses  anterior  to  that  of  404  n.c.,  which  was  alluded  to 
by  Ennius,  and  was  recorded  in  the  Aiinales  Mai'mi,  had 
been  calculated  backwards  up  to  the  eclipse  on  the  nones  of 
Quiutilis,  which  accompanied  the  supposed  translation  of 
Romulus  to  heaven.  These  calculations  must  have  been  made 
before  the  year  when  Cicero  wrote  his  dialogue  De  Repub- 
lica,  and  they  appear  to  have  been  entered  under  their  proper 
years  in  the  Annalcs  Maximi. 

The  ancient  belief  of  the  Greeks  was  that  the  moon  in 
eclipse  was  bewitched,  and  that  magic  incantations  or  herbs 
could  draw  her  down  from  her  course.  This  power  was  particu- 
larly ascribed  to  the  Thessalian  women,  who  had  the  reputation 
. of  witchcraft.  ('^)  A certain  Aglaonice,  the  daughter  of  Hegetor 

(70)  Ann.  i.  24.  The  eclipse  is  likewise  mentioned  by  Dio  Ivii.  4,  who 
states  that  the  violence  of  the  soldiers  was  checked  by  its  occnrreuce.  Its 
date,  according  to  Zech,  was  Sept.  26,  a.d.  14. 

Livy,  xxvi.  6,  speaks  of  a battle  before  Caj>ua  in  271  B.c.,  in  which  ‘ dis- 
posita  in  muris  Campanorum  imbellis  multiludo  tantum  cum  ceris  crepitu, 
quaHs  in  defectu  luna  silenii  node  eieri  solet,  edidit  clamorem.’  Juvenal 
compares  the  clatter  of  a woman’s  tongue  to  the  noise  made  at  an  eclipse  of 
the  moon : — 

Jam  nemo  tubas,  nemo  lera  fatiget : 

Una  laboranti  poterit  succurrerc  lunaj. — vi.  412,  3. 

(71)  De  Rep.  i.  16.  The  words  of  Enniuaare,  ‘Nouis  Juniis  soli  Iona 
obdKtit  et  nox.'  Compare  the  author's  w ork  on  the  Cred.  of  Early  Rom. 
nist.  vol.  i.  p.  139,  430.  The  interval  between  this  eclipse  and  the  time  of 
Ennius  was  about  200  years. 

(72I  See  Aristoph.  Nub.  749;  Plat.  Gorg.  § L16,  p.  513;  Menander 
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or  Hegemon,  was  said  to  have  been  able  to  foretel  lunar  eclipses 
by  her  skill  in  astronomy,  and  to  have  used  her  knowledge  for 
the  purpose  of  creating  a belief  that  she  could  drag  down  the 
moon  from  heaven ; (^)  thus  emploj^ng  for  a superstitious  p\ur- 
posc  a superiority  which  Polybius  wished  to  convert  to  a military 
object. 

The  physical  nature  of  eclipses  had  been  explained  by 
Anaxagoras ; a knowledge  of  it  appears  even  in  the  history  of 
•Thucydides;  and  it  was  fully  understood  by  Aristotle. It  is 
certain  that  Hipparchus  and  his  successors  in  the  Alexandrine 
School  were  able,  by  the  assistance  of  their  lunar  and  solar 
tables,  to  predict  eclipses  both  of  the  sun  and  moon,  with  a 
close  approach  to  exactitude.  Hipparchus,  in  his  Commen- 
tary upon  Eudoxus,  states  that  the  most  skilfully  prepared 
predictions  of  lunar  eclipses  did  not  differ  from  the  truth 
by  more  than  two  digits,  and  that  the  error  was  rarely  so 
great.(^*)  Even  the  Chaldajaus  are  stated  by  Diodorus  to 


ap.  Mein.  Fram.  Com.  Gr.  vol.  iv.  p.  132  j Plutarch,  do  Pyth.  Orac.  12 ; 
Apollon.  Phod.  iii.  633,  cum  Schol. ; Cleomcd.  ii.  6,  cum  Not.  j li^tten- 
bach,  ad  Plut.  Pncc.  Conj.  vol.  xii.  p.  901 ; Virgil,  Eel.  viii.  69 ; Horat. 
Epod.  V.  45,  xvii.  77  J Tibull.  i.  2,  41 ; Ovid.  Heroid.  vi.  86  j Manil. 
i.  227 ; Lucan,  vi.  420.  In  Schol.  Apoll.  ubi  sup.,  it  is  stated  that  before 
the  time  of  Gumocritus  eclipses  were  from  this  belief  called  KaBmptvut. 

On  the  verses  of  Sosiphancs,  see  Wagner,  Poet.  Trag.  Gr.  Fragm.  vol. 

iii.  p.  376.  Sosiphanes  lived  in  the  reign  of  Philip  or  Alexander. 

The  subject  of  the  Thessala  of  Menander  was  the  contrivances  of 
women  for  drawing  down  the  moon,  Plin.  ixi.  1. 

(73)  Plat.  Conj.  Pra-c.  48;  De  Def.  Orac.  13;  Schol.  Apollon.  Ehod. 

iv.  59. 

(74)  The  nature  of  eclipses  was  understood  by  Aristarchus  of  Samos, 

and  was  made  by  him  the  subject  of  geometrical  reasoning,  see  Delambre, 
Ast.  Anc.  vol.  i.  p.  79.  Aristarchus  remarks,  in  an  extant  treatise : orav 
6 ^\ios  oXov,  rdre  6 avTos  Kayos  irspiXafifiavti  r6y  rc  IjXtov  xai  rrfv 

asXrjyijy,  rrjy  Kopvs^rjv  f^ay  np6s  Ty  rjptrsp^  Ap.  Wallis.  Op.  Math.  vol. 
iii.  p.  683,  ed.  Uxon. 

{75)  TovTQV  St  yiyoptyov,  !StiTas  trtXfjyrjs  tiiXti^fts  ito\v  Sta<Paytty  isp&s 
rav  ovyratrooptyas  vnS  ray  dtrrpoXayay  npoppriatts'  vnort6tpiyuv  Sif  avray  ty 
TOiS  TTpaypaTfiius  to  ptaov  rijv  {rxidv  ^fpcadai  firl  tov  Sid  pioay  ray  ^ipSiav 
kvkXov.  oi  SuKpavoviTi  St  trXcov  rf  SoktvXois  Svtri, — tmayias  St  atpdSpa  ttotv,— 
rrpds  rds  xapttirrara  tTVVTtrayptyas  irptrypiiTtiaSt  Ad  Phan.  i.  21,  p.  112. 
With  respect  to  the  method  of  Hipparchus  for  predicting  lunar  eclipses, 
see  Delambre,  Hist.  Astr.  Anc.  tom.  ii.  p.  235  ; and  as  to  bis  method  of 
predicting  solar  eclipses,  ib.  p.  237  ; on  Ptol.  Synt.  vi.  9, 10. 
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have  been  able  to  predict  lunar,  though  not  solar  eclipses. (’*) 
Cicero,  in  treating  of  divination,  says  that  astronomers  pre- 
dict eclipses  many  years  beforehand ; he  adds,  that  they  can 
likewise  predetermine  the  places  of  the  planets  in  the  zodiac, 
and  the  risings  and  settings  of  the  fixed  stars.  Augustine, 
writing  about  the  year  400  a.d.,  speaks  of  predictions  of  solar 
and  lunar  eclipses,  which  fixed  the  exact  day  and  hour,  being 
verified  by  the  event,  f'®) 

The  nature  of  eclipses,  and  the  difiference  between  the  nature 
of  solar  and  lunar  eclipses — owing  to  the  sun  being  a luminous 
and  the  moon  being  an  opaque  body — is  clearly  explained  in  the 
treatises  of  GeminusC^*)  and  Cleomedes.  (®®)  The  latter  states, 
moreover,  that  all  eclipses  of  the  moon  were  predicted  by  the 
practical  astronomers  of  his  day.(*') 


(76)  Such  appears  to  bo  hia  meaning,  though  it  is  not  distinctly  ex- 
pressed, ii.  31. 

{77)  Solis  defectiones  itemque  lunse  preedicuntur  in  multos  annos  ab 
iis  qui  siderum  cursus  ct  motus  numeris  perse^untur.  Ea  cnim  prtedi- 
ount  quee  natune  necessitas  perfcctura  est.  Vident  ex  constantissimo 
motn  lunie,  quando  ilia,  e regione  soIis  facta,  incurrat  in  umbram  terrae, 
quae  est  meta  noctis,  ut  earn  obscurari  necesse  sit ; quandoque  eadem  Inna, 
subjects  atque  opposita  soli,  nostris  oculis  ejus  lumen  onscuret ; quo  in 
signo  quteque  errantium  stcllarum,  quoque  tempore  futura  sit ; qui  exortus 
quoque  die  signi  alicujus,  aut  qui  occasus  futurus  sit,  De  Div.  ii.  6. 

(78)  Afulta  invenerunt  et  praenunciaverunt  ante  multos  annos  defectus 
luminarium  solis  et  lunac,  quo  die,  qua  horii,  quanta  ex  parte  futuri  essent, 
et  non  eos  fefellit  numerus,  et  ita  factum  est  ut  praenunciaverunt : et 
scripserunt  regulas  indagatas,  et  leguntur  hodie,  atque  ex  eis  praenunciatur 
quo  anno  et  quo  menae  anni,  et  quo  die  mensis,  et  qua  bora  diei,  et  quot& 

garte  luminis  sui  defectura  sit  luna  vcl  sol,  et  ita  fiet  ut  praenunciatur, 
onfesa.  v.  3. 

(79)  Gemin.  c.  8 and  9.  Compaire  the  remarks  of  Delambre,  Hist. 
Astr.  Anc.  tom.  i.  p.  201. 

(8o)  The  difference  between  Innar  and  solar  eclipses  is  explained  by 
Cleomedes,  ii.  4,  p.  129,  aind  the  nature  of  lunar  eclipses,  ii.  6.  Compare 
Ach.  Tat.  c.  21.  ■ 

[Luna]  etiam  turn  subjecta  atque  opposita  soli,  radios  ejus  et  lumen 
obscurat,  turn  ipsa  incidens  in  umbram  terra;,  cum  est  e regione  solis, 
interpositn  interiectuque  terr®,  repente  deficit,  Cic.  Nat.  D.  ii.  40. 

Tue  nature  of  eclipses  of  the  sun  and  moon  is  explained  by  Amm.  Marc. 
XX.  3 ; that  of  lunar  eclipses  by  Hygin.  Poet.  Astron.  iv.  14. 

(81)  Kai  ijitj  yt  rrpoXiyovrat  iratrai  al  airr^s  [i.e.  of  tho  moon] 
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Among  the  Greek  philosophic  sects,  the  Epicureans  seem 
alone  to  have  doubted  as  to  the  causation  of  eclipses.  Epicurus 
admitted,  indeed,  that  the  shadow  of  the  earth  might  be  the 
cause  of  a lunar  eclipse ; and  the  interposition  of  the  moon  the 
cause  of  a solar  eclipse : but  he  held  that  an  eclipse  might  be 
caused  by  a partial  extinction  of  the  bght  of  the  sun  or  moon, 
or  by  the  interposition  of  some  foreign  body,  belonging  either 
to  the  earth  or  to  the  heaven. 

Delambre  thinks  that  the  ancient  astronomers  promulgated 
predictions  of  eclipses,  by  appending  them  to  their  tables  of  the 
risings  and  settings  of  stars.  (®)  But  these  tables  were  not 
periodical : the  seasons  of  the  rising  and  setting  of  stars  were 
only  affected  by  the  small  anomaly  of  the  precession,  of  which 
the  ancients  were  either  ignorant,  or  took  no  account.  The 
table  of  this  kind,  which  bears  the  name  of  Ptolemy,  is  exclu- 
sively founded  on  the  authority  of  ancient  observers,  such  as 
Euctemon,  Callippus,  Democritus,  Dositheus,  Eudoxus.  No 
authority  later  than  Hipparchus  is  named  in  it.(*“) 

The  ancients  had  no  scientific  calendar,  constructed  by  skil- 
ful astronomical  calculators,  and  published  under  the  sanction 
of  the  State,  such  as  the  Nautical  Almanac,  and  the  Con- 
naissance  des  Temps,  which  are  authorized  by  the  English  and 
French  Governments,  and  which  again  serve  as  a foundation  for 
numerous  popular  almanacs.  Hence  an  army  might  easily  be 
surprised  by  the  occurrence  of  an  eclipse : and  the  narrow  dif- 
fusion of  astronomical  knowledge,  owing  to  the  feebleness  of 
the  scientific  authority,  would  cause  alarm  among  the  soldiers. 


ini  rav  naimpiKay,  ii.  6,  p.  148.  By  KovovtKo't  ho  appears  to  mean  those  who 
made  scientific  almanacs  by  means  of  tables.  See  the  notes,  ib.  p.  474. 

(82)  Diog.  Lacrt.  i.  96.  Lucretins  v.  760 — 769,  does  little  more  than 
state  the  problem,  without  solving  it.  He  lays  it  down,  how  ever,  that  an 
eclipse  may  hare  several  causes : — 

Solis  item  quoque  defectus,  lumeqne  latcbras, 

Pluribus  0 caussis  fieri  tibi  posse  putandum  est. 

(83)  Hist.  Astr.  Anc.  vol.  ii.  p.  258. 

(84)  p.  42,  Petav.  Compare  Ideler,  fiber  den  Calender  des  Flolcmaus, 
Berl.  irons.  1816—7. 
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Even  now,  an  army  would  scarcely  contain  any  person  who 
could  calculate  an  eclipse ; and  if  an  officer  of  engineers  had 
the  necessary  skill,  he  would  have  little  leisure  or  means  of  re- 
ference for  such  a calculation.  \^nicn  the  eclipses  for  each  year 
are  systematically  calculated  beforehand,  expectation  is  directed 
to  their  occurrence;  but  when  no  almanacs  exist,  the  event 
would  not  be  anticipated,  and  a military  officer  in  the  field  would 
have  no  reason  for  setting  about  a laborious  caleulation  which 
was  not  only  quite  foreign  to  his  proper  duties,  but  which,  when 
made,  would  probably  lead  to  no  interesting  result.  For  one 
campaign  in  which  a visible  eclipse  might  occur,  there  would 
probably  he  at  least  a hundred  without  an  eclipse. 

The  Greeks  had  no  clear  idea  of  the  extent  of  the  powers  of 
accurate  astronomical  prediction ; for  on  the  occasion  of  a bright 
comet  "which  appeared  in  Greece  in  372  n.c.,  a short  time 
before  the  battle  of  Lcuctra,  and  which  was  believed  by  the 
vulgar  to  portend  disaster  to  the  Laccda:monians,  the  men  of 
science  affirmed  that  the  Chaldwans  of  Babylon  and  the  other 
astronomers  could  predict  the  appearance  of  comets,  because 
they  revolved  iq  fixed  periods.  (**) 

§ 5 The  reason  why  the  ancients  had  no  accurate  almanacs, 
prepared  under  the  superintendence  of  scientific  astronomers, 
was  not  that  there  were  no  scientific  astronomers,  but  that  the 
care  of  the  calendar  was  considered  a religious  concern,  con- 
nected with  the  regulation  of  sacrifices  and  holy  festivals,  and, 
therefore,  committed  to  the  care  of  sacerdotal  authorities.  (**) 
The  religious  system  of  each  little  commonwealth  was  peculiar 
— there  was  no  common  calendar  or  computation  of  time  for 
different  communities ; and  hence  arose  a facility  for  tampering 
with  the  calendar  for  temporary  or  even  for  personal  objects. 
A remarkable  example  of  the  unscrupulous  mode  in  which  the 
calendar  was  sometimes  dealt  with,  in  order  to  serve  a present 


(85)  Diod.  XT.  60. 

(86)  On  the  duty  of  the  State  to  regulate  the  calendar  with  reference 
to  the  sacred  festivals,  sec  Plat.  Leg.  vii.  pi  809  D. 
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convenience,  is  afforded  by  the  proeceding  of  the  Argives  in 
419  B.C.,  who  arbitrarily  postponed  the  commencement  of  the 
Camean  montli  until  they  had  completed  their  expedition 
against  the  Epidauriansj  the  Carnean  month  being  a season 
during  which,  by  the  maxims  of  their  own  religious  law,  they 
were  bound  to  abstain  from  hostUities.(®^ 

Sometimes,  doubtless,  the  calendar  fell  into  disorder  from 
ignorance,  or  from  the  unskilful  manner  in  which  the  intercala- 
tions were  performed.  A humorous  passage  in  the  Clouds  of 
Aristophanes  represents  the  moon  as  sending  a message  to  the 
Athenians,  in  order  to  complain  of  the  confusion  of  the  calendar, 
and  the  consequent  errors  as  to  the  time  of  the  festivals ; so 
that  when  the  gods  were  mourning,  the  Athenians  were  making 
merry ; and  that  on  the  days  when  the  Athenians  ought  to  be 
sacrificing  to  the  gods,  the  courts  were  sitting,  and  they  were 
transacting  business.  (**) 

Cicero  describes  the  Greeks  as  being  in  the  habit  of  adjust- 
ing their  calendar,  when  it  had  fallen  into  error,  by  lengthening 
or  shortening  a month  by  one  or  two  days.(*®) 

In  some  States,  indeed,  the  public  rcgiJation  of  the  calendar 
seems  to  have  made  itself  so  little  felt,  that  its  periods  were  left 
to  the  determination  of  individual  caprice. (*®) 

The  result  of  this  astronomical  anarchy  was,  that  the 
calendars  of  different  communities  differed ; that  there  were 
discordances  between  the  beginnings  of  the  current  months 
and  years;  and  that  the  confusion  existed  which  necessarily 
followed  from  the  absence  of  a common  standard  of  time.(’*) 


(87)  Thuc.  V.  54.  The  interpretation  of  this  passage,  which  Mr.-Grote 
has  given,  vol.  vii.  p.  90,  seems  to  me  quite  satisfaotorji. 

(88)  Nub.  608—628. 

(89)  Verr.  ii.  62. 

(90)  Hesjehius  et  Prov.  Getting,  vol.  i.  p.  406:  ‘ oMslt  ■ydp  oi8»i»  tv 

Key  riv  rjfiipaf  ore  ov^  iarairiv  al  tipepoi,  ciXX*  wr  tKatrrot  OeXovtriv,  uyouciv. 
o6tp  Xt'yfTai,  ‘ eraury  povprjvi'uv  Krjpvtraut*  Compare  Crates,  ap.  Athen.  lli. 
p.  117  B ; and  Macho,  ap.  Athen.  viii.  p.  349  B. 

(91)  Aristox.  Harm.  ii.  p.  37  : olor  Sray  KopivOioi  pip  itKarrfp  SyaxTiP, 
'Adi/raiot  di  ntpimjp,  iripoi  St  ripts  6y8dijy.  And  Plutarch,  Aristid.  19, 
speaking  of  a discrepancy  of  days  of  the  month  at  the  time  of  the  battlo  of 
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§ 6 Tlie  Homan  year,  at  the  earliest  time  at  which  we  have 
historical  accounts  of  it,  consisted  of  355  days.  The  calendar 
was  under  the  exclusive  control  of  the  College  of  Pontiffs,  as 
being  a matter  of  religious  concern.  (*®)  Even  the  preparation 
of  the  Annalet  Maiumi,  on  account  of  their  connexion  with 
the  annual  notation  of  time,  was  confided  to  the  Pontifex  Maxi- 
mus. (**)  In  order  to  bring  a year  of  355  days  into  accordance 
with  the  sun,  a system  of  intercalation  was  necessary.  What 
this  was,  we  are  not  exactly  informed ; hut  it  was  administered 
by  the  pontiffs,  who  exercised  their  power  neither  scientifically 
nor  honestly.  They  are  stated  to  have  falsified  the  time  in 
order  to  favour  or  to  spite  particular  magistrates  or  farmers 
of  the  public  revenue,  by  unduly  lengthening  or  shortening 
the  term  of  their  office  or  contract.  (”) 

When  Julius  Ca;sar  was  Pontifex  Maximus,  in  the  year 
46  B.C.,  he  found  the  Roman  calendar  in  great  confusion.  Ac- 
cording to  the  theory  of  the  calendar,  J anuary,  the  first  month 
of  the  year,  began  soon  after  the  winter  solstice.  This  coinci- 
dence, however,  no  longer  took  place  j and  as  the  festivals  and 
public  sacrifices  were  generally  regulated  by  the  day  of  the 
month,  and  as  they  were  often  connected  with  the  season  of  the 
year,  their  celebration  fell  at  wrong  periods. (*‘)  Ctesar  rectified 
this  inconvenient  state  of  things  by  an  important  change.  The 


Pl&ta^a,  says : dc  twv  fjfi€pap  ayufioKiav  ov  onov  Kat  vvv  difjrpi- 

Poififvtiiv  Toyv  fv  aoTpoXoyia  paXXop  ttWTjv  aXXoi  fiijms  Kai  reXfvr^v  owvo’i. 

Plutarch's  lifetime  falls  in  the  first  century  after  Christ.  Compare  K.  F. 
Hermann,  Gottesdienstl.  Alterth.  der  Gricohen,  § 36,  where  the  subject  is 
fully  illustrated.  Anacreon,  fragm.  6,  Bcrgk.  describes  Posideon  as  a wet 
and  w intry  month,  which  implies  that  it  occurred  constantly  at  the  same 
Benson.  Compare  above,  p.  116. 

(pj)  Censorin.  20. 

(93)  See  the  author’s  Inquiry  into  the  Cred.  of  the  Early  Eom.  Hist, 
vol.  i.  p.  155;  Gottling,  Gesch.  der  Eom.  Staatsverf.  p.  179.  The  days 
on  which  the  successive  events  occurred  were  noted  in  the  Annales  Maximi 
(Serv.  Ain.  i.  373),  w hich  gave  to  these  annals  the  character  of  a retrospec- 
tive almanac. 

(94)  Censorin.  c.  20;  Macrob.  Sat.  i.  14,  1;  Amm.  Marc.  xxvi.  1,  12; 
Soliu.  i.  43,  4i.  Dionysius  declares  that  the  Eomans  in  early  times  regu- 
lated their  months  by  the  moon.  Ant.  Eom.  x.  59. 

(95)  Solin.  i.  45  ; Plut.  Cres.  69  ; Suet.  Ctes.  40. 
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error  of  the  calendar  amounted,  in  his  time,  to  no  less  than 
ninety  days,  or  three  months,  in  advance ; so  that  January  was 
an  autunm  month,  and  occupied  the  season  of  the  year  which 
ought  to  have  been  occupied  by  October.  (*®)  Caesar  inserted 
the  regular  intercalary  month,  or  Mercedonius,  of  twenty-three 
days,  and  two  additional  intercalary  months  containing  toge- 
ther sixty-seven  days  : these,  added  to  a year  of  355  days,  made 
altogether  a year  of  transition  containing  445  days.  By  this 
extensive  intercalation,  the  month  of  January  was  brought  back 
to  its  proper  place.  In  order  to  guard  against  the  repetition  of 
error,  Csesar  further  directed  that  the  old  lunar  year  of  355 
days  should  be  abandoned,  and  that  the  calendar  should  follow 
the  solar  year  of  365i  days.  He  established  tliis  change  by 
adding"  one  day  to  the  months  of  April,  June,  September,  and 
November,  and  two  days  to  the  months  of  January,  SextUis 
and  December  each ; making  altogether  an  addition  of  ten 
days ; by  which  the  regular  year  was  lengthened  to  365  days. 
He  further  provided  for  a uniform  intercalation  of  one  day  in 
every  fourth  year ; which  accounted  for  the  remaining  quarter 
of  a day.(*^ 

It  had  been  the  custom  under  the  unreformed  system  to  in- 
tercalate the  month  Mercedonius  after  the  23rd  of  February, 
and  to  subjoin  the  remaining  five  days  of  February  to  the  in- 
tercalary month.  (**)  The  custom  of  intercalating  between  the 


(96)  It  is  remarked  by  Mr.  Key,  in  his  art.  Homan  Calendar  (Diet  oi 
Gr.  and  Kom.  Ant.),  that  Ctesar,  in  his  Civil  War,  makes  an  interval  of 
several  months  between  January  and  the  winter.  Bell.  Civ.  iii.  5,  6,  9,  25. 

(97)  See  Ovid,  Fast.  iii.  156 — 160  ; Suet.  Csesar.  40 ; F)ut.  Ctes.  69 ; 
Dio  Cass,  iliii.  26;  Plin,  xviii.  57;  Censorin.  20;  Macrob.  Sat.  i.  14; 
Amm.  Marc.  ixvi.  1.  Compare  Ideler,  Chron.  vol.  ii.  p.  117. 

Ovid  thus  versifies  the  length  of  the  Julian  year: — 

Hie  moras  solis,  quibus  in  sua  signs  rediret, 

Traditur  exactis  disposuisse  notis. 

Is  decies  senos  tercentum  ct  quinque  diebus 
J nnxit,  et  e pleno  tempera  quarts  die. 

Hie  anni  modus  est.  In  lustrum  accedere  dehet 
Quta  consiunmatur  partibus,  una  dies. 

Lustrum  is  here  used  for  a period  of  four  years. 

(98)  Celsus,  Dig.  50, 16,98,  states  that  the  intercalary  month  consisted 
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23rd  and  24th  of  February  was  retained  in  the  Julian  calendar. 
But  the  period  interealated  was  only  one  day,  and  in  order  to 
distinguish  it,  without  altering  the  denominations  of  the  days 
of  February  from  the  14th  to  the  23rd  inclusive,  the  method  of 
duplication  was  resorted  to.  The  Romans,  as  is  weU  known, 
reckoned  the  days  of  the  last  half  of  the  month  by  counting 
hack  from  the  calends,  or  first  day,  of  the  succeeding  month. 
The  24th  day  of  February  was,  according  to  their  method  of 
reckoning  inclusively,  the  6th  day  before  the  Calends  of  March. 
Hence  they  called  the  odd  day  inserted  between  the  23rd  and 
24th  lis-textus,  or  (as  it  would  be  expressed  in  French),  ser-bh  ; 
and  the  previous  eleven  days  which  were  -counted  back  from  the 
Calends  of  ^larch  retained  their  former  designations  unchanged. 
The  year  in  which  the  J ulian  intercalation  takes  place  has  hence 
been  called  hi*»ext  'de.^') 

Ca»ar  appears  to  have  been  a student  of  astronomy.  Lucan 
represents  him  as  saying  that,  even  in  the  midst  of  his  cam- 
paigns, he  had  always  found  time  for  astronomical  piu-suits ; 
and  he  is  related  to  have  written  a treatise  on  the  motions  of 
the  8tar8.(^“')  lie  did  not,  however,  undertake  the  reform  of 
the  calendar  without  competent  advice;  he  was  assisted  by 
Sosigenes,  a scientific  astronomer  of  the  Alexandrine  School  ;(’”*) 


of  twenty-eight  days.  This  is  explained  by  its  interposition  after  Feb.  23, 
which  added  to  it  the  five  last  days  of  that  month,  the  intercalary 
month  being  assumed  to  consist  of  twenty-three  days.  Compare  Livy, 
xliii,  11,  xlv.  44. 

(gp)  See  Idcler,  Chron.  vol.  ii.  p.  129  j Delambre,  Hist.  Astr.  Mod. 
tom.  I.  p.  14. 

(100)  Media  inter  pnelia  semper 
Stellarum  coclique  plagis,  superisque  vacavi ; 

Nec  mens  Eudoxi  vincetnr  fastibus  annus. 

X.  185—7. 

The  word  fasti  had  another  plural"  form, /hsius,  of  the  4th  declension. 
Supera  is  used  in  a sense  equivalent  to  ra  fUTtapa. 

(101)  Siderum  motus,  dc  quibus  non  indoctos  libros  reliquit,  ab  vEgyp- 
tiis  disciplinis  hausit,  Macrob.  Sat.  i.  16.  The  ^gyptice  disciplina  here 
referred  to  arc  not  those  of  the  native  priests,  but  those  of  the  Greek 
Alexandrine  School. 

(lox)  Plin.  N.  H.  xviii.  57.  Plutarch,  Ciea.  59,  says:  Kaio-ap  Si  toU 
dpioToit  Tuv  <p(Xo<ro<^a»'  ml  pn^pirixui'  ro  irpd/SXg/ui  irpoBtis. 
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a Roman  clerk,  named  M.  Flavius,  is  also  stated  to  have  been 
usefid  in  arranging  the  details  of  the  ehange.(^®®)  By  the  re- 
form thus  effected,  the  calendar  was  for  the  first  time  eman- 
cipated from  pontifical  control,  and  was  made  a matter  of 
purely  civil  regulation : all  reference  to  lunar  months  and  to 
the  periods  of  festivals  was  discarded;  the  year  was  defined 
exclusively  by  the  sun ; ('*’*)  and  intercalation,  no  longer  de- 
pendent on  the  discretion  of  the  pontifices,('®*)  was  regulated 
by  a constant  law.  This  measure  was  doubtless  considered  at 
the  time  as  a bold  and  unauthoriacd  interference  with  the  course 
of  time : hence  Cicero  (who  feared  and  hated  Caesar),  on  being 
informed  that  the  constellation  Lyra  would  rise  on  the  following 
day,  answered,  ‘Yes,  if  the  edict  allows  it.’('®*) 

The  Julian  reform  of  the  calendar  was  founded  upon  the 
science  of  the  Greek  Alexandrine  School ; and  the  reformed 
year  was  partly  copied  from  the  Egyptian  year  of  865  days, 
which,  however,  was  not  kept  in  harmony  with  the  sun  by  a 
quadriennial  intercalation  of  a day.  The  Romans  had  first 
the  practical  ability  to  convert  the  Greek  science  to  a useful 
purpose,  and  to  found  the  civil  measurement  of  time  upon  an 
accurate  basis.  ' 

It  seems  strange  that  so  simple  an  intercalation  as  that  of  a 
day  in  every  fourth  year,  in  order  to  provide  for  the  fractional 
fourth  part  omitted  in  the  common  year,  should  have  been 
misapplied  by  the  administrators  of  the  reformed  calendar. 


(103)  Mscrob.  Saturn,  i.  14,  § 2. 

(r04)  Appian,  B.  C.  ii.  154,  says:  ko\  t6v  tmavr&v  apw^xaXov  ?rt  Svra  Sta 
Toic  ta0‘  St€  fuivas  t'liSoXlfunis  (*OTa  yap  <r€Xqi^i>  avroTc  riptBpitro),  ts  riv  roC 
ip^pav  fifTf/SoXo',  ^ov  Alyvjmot. 

(105)  The  expressions  of  Cicero,  in  some  of  hia  letters,  show  that  it 
was  uncertain  in  what  year  the  intercalation  would  be  made  by  the  pon- 
tiffs ; ad  Att.  V.  21,  ad  I)iv.  vii.  2.  On  the  dishonest  intercalation  of  the 
pontiffs,  see  I’Art  de  verifier  les  Dates,  vol.  i.  p.  390. 

(to6)  Pint.  Ctesar,  ib. 

(107)  Macrobius,  Saturn,  i.  14,  § 3,  says  that  Ciesar  imitated  the 
Efryptian  year  of  363j  days.  Compare  i.  16.  § 39.  This  statement  is 
only  true  if  referred  to  the  year  of  the  scientific  School  of  Alexandria. 
The  civil  year  of  the  Egyptians  certainly  contained  at  this  time  only  305 
days.  See  below,  ch.  v.  § 7. 
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Nevertheless,  in  the  first  thirty-six  years  of  the  reform,  the  pon- 
tiffs committed  the  error  of  intercalating  the  day  every  third 
year.  This  error  was  detected  by  Augustus,  who  ordained  that 
the  intercalation  should  be  suspended  for  twelve  years ; by  which 
measure  the  three  days  in  advance  were  absorbed.  P**)  From 
that  time  the  intercalations  proceeded  regularly ; and  the  Julian 
ealendar,  with  the  Roman  months,  has  become  the  calendar  of 
the  civilized  world.  The  slight  error  in  the  Julian  year,  of  an 
excess  of  11'  12",  which  in  the  sixteenth  century  had  grown  to 
ten  days,  was  rectified  by  Pope  Gregory  in  1581 ; and  its  recur- 
rence was  prevented  by  a provision  that  three  intercalary  days 
should  be  omitted  in  every  four  centuries.  With  this  slight 
correction,  the  reformed  calendar  of  Julius  Ca»ar  still  continues 
in  use,  unimproved  by  the  vast  advances  which  speculative 
astronomy  has  made  since  his  time.  The  inconvenient  Roman 
mode  of  reckoning  fhe  days  of  the  months  has  been  discarded, 
and  the  simple  mode  of  numerating  them  in  one  scries  from  the 
beginning  to  the  end  of  the  month  has  been  substituted  for  it. 
The  intercalary  day  is  still  added  to  February ; but  the  peculiar 
mode  of  reckoning  which  gave  rise  to  the  term  bktexllle  is  no 
longer  necessary,  and  has  become  a subject  of  mere  antiquarian 
interest. 

Before  the  Julian  reformation  of  the  calendar,  and  its  adop- 
tion by  the  Roman  world,  it  was  customary  both  for  Roman 
and  Greek  writers  to  mark  the  time  of  the  year  by  the  rising  or 
setting  of  some  known  constellation,  or  by  the  equinoxes  or 


(108)  Maorob.  Sat.  i.  14,  § 13;  Pliny,  xviii.  67  (who  states  that  Soei- 
genes  wrote  three  treatises  on  the  successive  amendments  of  the  calen- 
dar) ; Solin.  i.  § 46  ; Suet.  Aug.  31. 

(109)  See  Ideler,  Chron.  vol.  ii.  p.  298 — 301;  Delambre,  Hist.  Astr. 
Mod.  tom.  i.  p.  1 — 84.  For  the  ditfereut  times  at  which  the  Gregorian 
amendment  was  received  in  different  countries,  see  Delambre,  ib.  p.  72. 
In  England,  the  Gregorian  reform  was  introduced  in  1732,  by  the  omission 
of  eleven  days  between  2 and  14  September.  The  change  was  established 
by  Act  of  Parliament,  the  Bill  being  moved  by  Lord  Chesterfield,  and 
seconded  by  Lord  Macclesfield  (24  Geo.  11.  c.  23).  See  Lord  Stanhope's 
Hist,  of  England,  c.  31,  vol.  iv.  p.  21,  8vo  ; Lord  Campbell's  Lives  of  the 
Chancellors,  c.  122,  ad  fin. 
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solstices.  This  method  of  annual  chronology  is  followed  by 
Varro  and  Columella  in  their  practical  treatises  of  agriculture  ; 
the  former  of  whom  lived  a short  time  before,  the  latter  a short 
time  after,  the  Christian  era.  But  Palladius,  a later  writer, 
who  probably  lived  in  the  fourth  century,  arranges  his  treatise 
on  agriculture  under  the  Roman  months,  and  denotes  the  season 
of  the  year  in  the  same  manner  as  it  would  be  marked  by 
a modern  writer  on  husbandry.  As  soon  as  the  calendar  cor- 
responded with  the  annual  course  of  the  sun,  and  the  month 
denoted  the  season  of  the  year,  the  artificial  measure  of  time 
was  the  most  simple,  precise,  and  convenient,  and  all  reference 
to  natural  standards  would  speedily  be  discarded. 

§ 7 But  although  the  Romans  of  the  Imperial  period  pos- 
sessed a calendar  which  was  practically  perfect  as  a measure  of 
annual  time,  and  which  gradually  passed  into  universal  use,(*’") 
their  measures  of  diurnal  time  were  unimproved  and  imperfect. 
They  still  measured  the  day  by  the  sundial,  and  the  night  by 
the  water- clock. 

The  use  of  the  sun’s  shadow  as  the  ordinary  measure  of  time 
led  to  a singular  consequence  in  the  habits  of  common  life. 
Instead  of  making  the  hour  a constant  quantity,  and  of  making 
the  number  of  hours  vary  with  the  length  of  the  day,  the 
ancients  (as  we  have  explained  in  a previous  chapter)  ("*)  made 
the  number  of  hours  constant,  and  made  the  length  of  the  hour 
vary  with  the  length  of  the  day.  Whatever  might  be  the  time 
of  sunrise,  and  whatever  the  time  of  sunset,  the  illuminated 
interval  was  divided  into  twelve  equal  parts. ("*)  llcuce,  if  the 


(no)  I am  not  aware  that  the  means  exist  of  tracing  the  extension  of 
the  Roman  calendar,  with  its  national  months,  over  Greece  and  Asia 
Minor,  and  the  rest  of  the  Roman  empire.  The  least  civilized  parts  (such 
as  Gaul  and  Spain)  would  probably  be  the  first  to  adopt  it.  The  Alexan- 
drine astronomers  continued  to  use  the  Egyptian  months  in  the  time  of 
Ptolemy.  Josephus,  in  bis  History  of  the  Jewish  War,  uses  the  Syrian 
months.  For  a list  of  the  Roman  months,  see  Anth.  Pal.  ix.  384 
(in)  Above,  ch.  iii.  § 9. 

( 1 1 3)  Vitruvius  states  that,  whatever  may  be  the  form  or  variety  of 
the  sundial,  the  day,  whether  the  longest,  or  the  shortest,  or  the  eqninoc- 
tial,  is  divided  by  it  into  twelve  equal  hours.  Omnium  autem  flgurarum 
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sun,  according  to  our  notation,  rose  at  5 A.M.,  and  set  at  8 p.m., 
each  hour  was  equal  to  eighty  minutes. 

\'ariou8  impro^•emcnt8  upon  the  common  sundial,  which 
had  been  made  before  the  Augustan  age,  particularly  by  the 
scientific  men  of  the  Alexandrine  School,  are  enumerated  by 
^'itruviu8.  Some  horologia  made  by  Ctesibius  of  Alexandria, 
celebrated  for  his  mechanical  skill, {''*)  were  regulated  by  water, 
and  are  stated  to  have  been  intended  to  be  used  during  winter ; 
at  which  time  the  prevalence  of  cloudy  weather  impeded 
the  use  of  a sundial,  even  in  the  climate  of  the  Mediterranean. 
Portable  sundials,  for  the  use  of  travellers,  so  constructed 
that  they  could  be  suspended,  are  likewise  mentioned  by  Vitru- 
vius. 

§ 8 The  use  of  variable  hours  was  retained  by  the  Arabs ; 
it  appears  in  the  astronomical  work  of  Albategnins  about  the 
year  900. Delambre  remarks  that  this  mode  of  dividing 
the  day  was  only  expelled  by  the  use  of  clocks. (”*)  Even, 
however,  after  the  introduction  of  a mechanical  timekeeper, 
which  was  unconscious  of  the  motion  of  the  sun,  the  prevalence 
of  ancient  habits  led  to  its  regulation  according  to  the  imcqual 


descriptionnmquc  eamm  eflectns  unui,  uti  dies  Eequinoctislis  brumalisqne 
itemque  solstitialis  in  duodecim  partes  a'qualiter  sit  divisus,  ii.  7,  7. 

Bj  hruma  the  Bomans  denoted  the  winter,  by  solttilium  the  summer 
solstice. 

(i  13)  Ctesibius  lived  in  the  reigns  of  Fhiladelphiis  and  Evergefes,  and 
was  contemporary  with  Apollonius  of  Perga.  The  pvrir  of  Ctesibius,  de- 
dicated in  the  temple  of  Arsinoe,  is  celebrated  in  an  epigram  of  Hedylus 
(Ath.  xi.  p.  497  D,  Antb.  Pal.  app.  30),  a poet,  who  lired  in  the  reign  of 
Philadelphus. 

(114)  VitruT.  ii.  8.  Compare  the  illustrations  of  Delambre,  Iliet. 
Astr.  Anc.  tom.  ii.  p.  515.  The  scientific  knowledge  of  the  ancients  on 
Dialling  was  consigned  by  Ptolemy  to  a Treatise  do  Analemmate ; which 
is  extant  only  in  a Latin  version  01  an  Arabic  translation.  A full  account 
of  this  treatise  is  given  by  Delambre,  ib.  p.  458 — 503. 

The  analcmma  was  a raised  basis,  upon  which  the  sundial,  whatever 
its  construction,  was  placed.  Hence  the  word  was  applied  to  sundials 
generally.  See  Schneider’s  note  on  Vitruvius,  vol.  iii.  p.  172,  and  Steph. 
Thes.  ed.  Didot.  draXyg/ia.  Delambre,  ib.  p.  468,  is  mistaken  in  supposing 
that  the  word  is  equivalent  to  lemma  in  its  geometrical  sense, 

(115)  Delambre,  Hist.  Astr.  da  Moyen  Age,  p.  56. 

(116)  Hist.  Astr.  Anc.  tom.  ii.  p.  512. 
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hours.  Bemardus  Monachus,  in  his  collection  of  customs  of 
the  monastery  of  St.  Victor,  at  Paris,  written  in  the  eleventh 
century,  gives  detailed  precepts  for  regulating  the  clock,  so  that 
the  hours  should  be  longer  or  shorter,  according  to  the  season 
of  the  year.(“^  The  use  of  variable  hours  still  subsists  in  the 
less  advanced  parts  of  Italy,  where  French  manners  have  not 
penetrated. It  is  likewise  prevalent  in  Turkey,  so  far  as 
the  Turks  have  any  division  of  hours.(’'*)  Clocks  and  watches 
appear  indeed  to  be  nearly  unknown  among  the  Oriental 
nations.  The  construction  of  railways  will  tend  to  introduce 
their  use  into  India.  , 

The  same  rude  methods  for  the  measurement  of  diurnal  and 
nocturnal  time  remained  in  use  for  many  centuries.  Cassiodorus, 
in  the  sixth  century,  presented  two  timekeepers  to  a monas- 
tery in  Languedoc ; one  a sundial,  the  other  a water-clock. 
The  latter,  he  remarks,  tells  the  hour  at  night,  and  also  in  the 
day  when  the  sun  is  hidden  by  clouds.  ('“)  The  clock  presented 
by  the  King  of  Persia  to  Charlemagne  in  807  a.d.,  and  also  that 
presented  by  Pope  Paul  to  Pepin,  King  of  France,  were  water- 
clocks.  The  latter  is  called  ' horologium  nocturuum.’  ('-') 
Even  water-clocks,  however,  were  costly  and  scarce,  and  few 


(117)  c.  64.  Ap.  Martene  de  Ant.  Bit.  vol.  iii.  p.  739,  cited  in  Beck- 
mann, Hist,  of  Inv.  vol.  i.  p.  429. 

(118)  See  Ideler,  Chron.  vol.  i.  p.  83;  DeUunbre,  Aatronomie  Tb£or.  et 
Prat.  tom.  iii.  p.  688. 

(i  19)  ‘ Though  it  is  generally  better  for  a traveller  to  conform  to  local 
customs,  there  is  some  inconvenience  in  Turkish  time,  as  the  watch  cannot 
be  kept  correct  witliout  daily  attention.  It  would  seem,  bowever,  to  be  a 
natural  mode  of  measuring  time,  being  followed  by  so  many  nations.  The 
Turkish  method  differs  from  the  Itdian  in  divimng  the  day  into  two 
twelves,  instead  of  reckoning  to  twenty-four ; so  that  sunset  is  always 
twelve  o'clock.  One  of  the  commonest  questions  which  a native  of  the 
Levant  who  wears  a watch  puts  to  a Frank  is,  "At  what  hour  is  mid- 
day ?"  This,  he  asks,  that  ho  may  set  his  watch.  The  peasant  without  a 
watch  generally  asks,  “ How  many  hours  is  it  to  sunset  P"  this  being  obvi- 
ously toe  principal  question  for  the  labourer.  To  the  Turk  also  it  is  im- 
portant ; as  the  afternoon’s  pr^er  is  three  hours  before  sunset.' 

Leake's  'frevels  in  Northern  Greece,  vol.  i.  p.  254. 

(130)  De  Inst.  Div.  Lit.  c.  29,  cited  by  Beckmann,  Hist,  of  Inv.  vol.  i. 
p.  422,  Engl.  Transl.  ed.  1817. 

(131)  See  Beckmann,  ib.  p.  423,  426. 
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monasteries  were  rich  enough  to  possess  one.  It  was  necessary 
for  the  monks  to  resort  to  other  means  for  finding  the  hour  at 
night.  Cardinal  Peter  Damiani,  in  the  eleventh  century,  thus 
defines  the  duties  of  the  signifcator  horarum,  in  a work  Dc  Per- 
fectionc  Monachorum.  ‘ He  is  not  to  listen  to  stories,  or  to  hold 
long  conversations  with  any  one,  nor  is  he  to  inquire  what  is 
done  by  persons  engaged  in  secular  pursuits.  Let  him  be  always 
intent  on  his  duty,  and  never  relax  his  observation  of  the  re- 
volving sphere,  the  movement  of  the  stars,  and  the  lapse  of 
time.  Moreover,  let  him  acquire  a habit  of  singing  psalms,  if 
he  wishes  to  possess  a faculty  of  distinguishing  the  hours ; for 
whenever  the  sun  or  stars  are  obscured  by  clouds,  the  quantity 
of  psalms  which  he  has  sung  will  furnish  him  with  a sort  of 
clock  for  measuring  the  time.’('®) 

Even  at  a later  period,  after  the  introduction  of  clocks 
wliich  struck  the  hour,  the  rules  of  some  monasteries  directed 
the  monk  charged  with  the  care  of  the  clock  to  note  the  wax 
candles,  and  the  course  of  the  stars,  or  even  of  the  moon,  so  as 
to  cause  the  monks  to  rise  at  the  proper  time.(^^) 

The  introduction  of  clocks  moved  by  weights  and  wheels, 
and  provided  with  an  apparatus  for  striking  the  hour,  did  not 
take  place  till  the  eleventh  or  twelfth  century.  Dante 


(122)  Non  fabulis  vacet,  non  longa  cum  aliquo  miaceat;  non  denique 
qnid  a sccularibua  agatur  inquirat ; ard  commiaaic  aibi  cura;  aemper  iuten- 
tua,  semper  providua,  aemperque  aolicitua,  volubilia  apbicrae  necessitatem 
quieaccre  nescientem.  sidemm  traneitnm,  et  elabentia  teniporia  meditetur 
semper  excursum.  Porro  psallendi  aibi  facial  conaaetudinem,  ai  discer- 
nendi  horaa  qaotidianam  habere  dcsiderat  notionem ; ut  quondorumquc 
aolig  claritas,  aive  atellnrum  varietaa  nubium  denaitate  non  cemitur,  illic  in 
quantitate  paalmodite  quam  tenuerit,  quoddam  aibi  velut  horologium  me- 
tiatur,  c.  17,  cited  by  Beckmann,  ib.  p.  427. 

(123)  Ut  notet  in  cereo,  et  in  curau  atellamm  vel  etiam  Inn®,  ut 
fratrea  aurgere  facial  ad  horara  competentem.  Ord.  Clun.  Bern.  Mon.  p.  1, 
c.  51,  cited  in  Beckmann,  ib.  p.  4.S3.  It  seems  that  time  was  measured 
by  observing  the  diminution  of  a lighted  cereut,  or  wa.x  taper. 

(124)  See  Beckmann,  ib.  p.  429.  The  writer  whom  Beckmann  follows 
ascribes  the  invention  of  clocks  to  the  Saraceng,  on  account  of  a horolo- 
gium aont  by  the  Sultan  of  Egypt  in  1232  to  the  Emperor  Frederic  II. 
5’hia  piece  of  mechanism,  however,  aeema  to  have  been  an  orrery  rather 
than  a clock,  ib.  p.  433.  A clock  for  the  use  of  the  courts  of  law  is  said 
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speaks  of  an  orologio  which  strikes  the  hour ; (’**)  thus  using  the 
word  in  the  modem  sense  of  a clock,  not  in  that  of  a sundial, 
which  it  had  previously  home.  The  pendulum  clock  was  un- 
known till  the  seventeenth  eentury,  when  it  was  invented  by 
Huyghens.(’®*) 

§ 9 It  has  been  remarked  that  astronomy  made  little  pro- 
gress between  the  times  of  Hipparchus  and  Ptolemy.  Never- 
theless, it  seems  that,  at  some  time  during  this  interval,  a 
doctrine  was  promulgated  which  to  a certain  extent  anticipated 
the  Coperaican  system.  The  early  Greek  astronomers  had 
perceived  a difference  between  the  three  superior  and  the  two 
inferior  planets,  particularly  with  respect  to  their  periodic 
times.  They  had  a difficulty  in  determining  the  true  periodic 
times  of  Venus  and  Mercury,  on  account  of  their  proximity  to 
the  sun.  Eudoxus  supposed  them  to  be  nearly  equal  to  the 
solar  year:(’*^)  and  Cleomedes  adheres  to  this  determina- 
tion, widely  as  it  departs  from  the  tmth.(*®*)  These  two 
planets  are  stated  to  have  an  equal  velocity  with  the  sun,  by 
Cicero, ('*’)  by  the  author  of  the  pseud-Aristotelic  Treatise  de 


to  have  been  set  up  near  Westminster  Hall  in  1228,  and  to  have  been  de- 
frayed out  of  a fine  imposed  on  the  Chief  Justice  of  the  King's  Bench. 
See  Barrington  in  Beckmann,  ib.  p.  443. 

(135)  Indi,  come  orologio  che  ne  chiami 
Nell  'ora  che  la  sposa  di  Dio  surge 
A matlinar  lo  sposo  perch^  I'ami, 

Che  Tuna  parte  e I’altra  tira  ed  urge, 

Tin  tin  sonando  con  si  dolce  nota 
Che  '1  ben  dispoeto  spirto  d’amor  turge. 

Paradiso,  cant.  x.  v.  139 — 141.  ^ 

This  passage  describes  a clock  waking  the  faithful,  and  summoning 
them  to  matins,  by  striking  on  a boll  movra  by  machinery. 

The  expression  ‘ tin  tin  sonando’  is  borrowed  from  the  Latin  word 
tintinnabulum,  which  was  supplanted  in  Italian  by  the  words  sqailla  and 
campana.  See  Dncangc,  Gloss,  in  Skella,  Dies  in  vv. 

(136)  See  Delambre,  Hist.  Astr.  Mod.  vol.  ii.  p.  561.  The  date  of  the 
invention  is  1657. 

(137)  Above,  p.  155.  (138)  i.  3. 

(139)  The  periodic  time  of  Mercury  is  87d.  23b.  15';  that  of  Venus, 
224d.  16h.  49'. 

(130)  Somn.  Soip.  4 : Hunc  [the  sun]  ut  comites  consequunfur  Veneris 
alter,  alter  Mercurii  cursus. 
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Mundo,(*®')  by  the  spurious  Timseus  De  Animft  Mundi,('**)  by 
Geminus,('’’)  and  by  Achilles  Tatius.(’**) 

The  earliest  Greek  speculators  on  astronomy  did  not  attempt 
to  fix  the  order  of  the  planets.  The  Pythagoreans  were  stated 
by  Eudcmus,  in  his  History  of  Astronomy,  to  have  first  deter- 
mined their  place  in  the  celestial  system. (*’*)  The  Pythagorean 
doctrine  on  this  liead  is  variously  reported ; but  it  is  probable 
that  the  ancient  Pythagoreans  a-ssumed  the  place  of  the  five 
planets  to  be  between  the  orb  of  the  fixed  stars  on  the  one'" 
hand,  and  the  sun  and  moon  on  the  other.  (’**)  This  was  the 
doctrine  of  Plato,  Eudoxus,  and  Aristotle. 

As  soon,  however,  as  geometry  came  to  be  applied  to  the 
celestial  movements,  and  greater  exactitude  was  thus  introduced 
into  astronomical  science,  the  difierence  between  the  motions  of 
the  three  superior  and  the  two  inferior  planets  was  perceived, 
and  the  sun  was  placed  in  the  midst,  between  them ; so  that 
the  seven  movable  heavenly  bodies  were  made  to  succeed  one 
another  in  the  following  order:  1.  Saturn;  2.  Jupiter; 
8.  Mars;  4.  The  sun;  5.  Venus;  6.  Mercury;  7.  The 
moon.  This  order  was  adopted  by  Archimedes,(”*')  and  after 
him  generally  by  the  mathematical  school  of  astronomers.(”®) 
It  was  assumed,  as  the  received  creed,  by  Cicero,(''‘^  Jlaui- 


(131)  c.  6.  (132)  § 4,  p.  96  E. 

('33)  V.  I,  p.  3.  (134)  c.  18,  p.  81. 

('33)  Ap.  Simplic.  ad  Aristot.  de  Coel.  p.  497  a,  Brandis. 

(136)  See  Martin,  Tim^e  de  Platon,  tom.  ii.  p.  106.  Above,  p.  13l. 

('37)  Concerning  Plato,  see  Marlin,  ib.  p.  6'!.  Concerning  Eudoxus 
and  Aristotle,  see  Froclus  in  Tim.  267  F. 

(138)  Maerob.  in  Somn.  Snip.  i.  19,  § 2. 

(130)  vie  aaOrjUaruciav  Tivit  flip  nt  IlXdrwe,  Ttpts  fittrov  trderwe  roe 
ijXwp,  I’lut.  Plac.  Phil.  ii.  16  j Galen,  0.  13 ; Stob.  Phys.  1.  24.  This  pas- 
sage is  correctly  explained  by  Martin,  Tim6e,  tom.  ii.  p.  103,  113,  128. 
Theo  Smymtrus,  c.  16.  states  that  some  of  the  mathematicians  placed  the 
planets  in  the  following  order : 1.  the  Moon ; 2.  the  Sun ; 3.  Mercury ; 
4.  Venus.  Some  in  this  order:  1.  the  Moon;  2.  the  Sun;  3.  Venus; 
4.  Mercury.  On  these  and  other  variations  in  the  order  of  the  planets, 
see  Ach.  Tat.  c.  16. 

(140)  Somn.  Scip.  4.  Compare  Maerob.  i.  19.  In  de  Div.  ii.  43, 
Cicero  gives  this  order  of  the  seven  planets  according  to  the  ' ratio  niathe- 
maticorum.’ 
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liu8,(**')  and  Pliny  and  it  appears  in  the  astronomical 
treatises  of  Geminus,(’“)  and  Cleomedcs ; ('**)  in  a metrical 
passage  of  Alexander  of  Ephesus ;('**)  and  in  the  Poetical  As- 
tronomy of  Hyginus.('**)  It  is  established  in  the  work  of 
Ptolemy,  who  states  that  the  early  mathematicians  were  una- 
nimous in  placing  Venus  and  Mercury  below  the  sun,  but  that 
some  of  the  later  mathematicians  had  placed  the  sun  below 
these  planets,  because  they  are  never  seen  to  pass  over  the  sun’s 
disk.  This  reason  is  considered  inconclusive  by  Ptolemy,  who 
remarks  that  the  planets  in  question  may  never  be  in  a plane 
between  our  eyes  and  the  sun  ; he  accordingly  supposes  Venus 
and  Mercury  to  inten’ene  between  the  sun  and  moon.{'*^  Tlie 
same  middle  station  of  the  sun  appears  likewise  to  have  been 
adopted  in  the  late  astronomy  of  the  native  Egyptians.  (’■•*) 
According  to  Macrobius,  however,  this  order  of  the  seven 
planets,  though  recognised  by  the  Chaldseans,  was  not  followed 
by  the  Egyptians.  He  states  that  the  Egj’ptians  placed  the  five 
planets  above  the  sun  and  moon ; but  that,  on  account  of  their 
astronomical  skill,  they  were  able  to  explain  those  jdienomcna 
of  Venus  and  Mercury  which  had  led  to  the  formation  of  the 
other  hypothesis.  ('**)  When  the  scientific  theory  of  the  Greeks 
had  reached  the  point  of  distinguishing  between  the  superior 
and  inferior  planets,  as  to  their  position  in  the  universe  with 
respect  to  the  sun,  a new  hypothesis  was  devised,  that  Venus 
and  Mercury  are  satellites  of  the  sun,  and  that  they  move 


(141)  i.  803 — 6.  (142)  H.  N.  ii.  6.  (143)  c.  1. 

(144)  i.  3.  See  also  Achill.  Tat.  16.  Both  orders  of  the  planets  arc 
attributed  to  Pythagora* ; see  Martin,  ib.  p.  106  j Theo  Smym.  e.  15, 
attributes  to  the  Pythagoreans  the  order  last  mentioaed  in  the  text. 

(145)  Ap.  Theon.  Smym.  c.  15  j Mcineke,  Anal.  Alex.  p.  372. 

(146)  Poet.  Astr.  iv.  H. 

(F47)  Synt.  ix.  1. 

(148)  See  Dio  Cass,  xxxrii.  19 ; Achill.  Tat.  e.  17. 

(149)  In  Somn.  Scip.  i.  19,  § 5.  This  passage,  which  had  been  mis- 
understood by  previous  writers,  is  correctly  explained  by  Martin,  Tin:6c, 
tom.  ii.  p.  130. 
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round  the  sun,  while  all  tliree  move  round  the  earth.  This 
hypothesis  appears  in  the  work  of  Vitruvius,  who  wrote  in  the 
Augustan  age  and  is  rcjxjatcd  by  Martianus  Capella,  who 
is  supposed  to  have  lived  in  the  fifth  century  of  our  era.('®*)  It 
occurs,  likewise,  in  a form  substantially  identical,  in  the  astro- 
nomical treatise  of  Theon  of  Smyrna,  who  lived  about  the 
middle  of  the  second  century. No  mention  of  it  is  made 
by  Ptolemy.  Its  late  appearance  indicates  that  it  was  of  late 
origin.  It  would  doubtless  have  been  noticed  by  Aristotle  and 
his  predecessors,  if  it  had  been  known  to  them.  It  coincides 
to  a certain  extent  with  the  theory  of  the  world  propounded  at 
the  beginning  of  the  seventeenth  century  by  Tycho  Brahe. 
1 1 is  theory  was  that  the  earth  is  immovable  and  at  the  centre 
of  the  universe ; and  that  the  sun,  the  moon,  and  the  sphere  of 
the  fixed  stars  revolve  round  it ; but  that  the  five  planets  revolve 
round  the  sun,  the  orbits  of  Saturn,  Jupiter,  and  Mars  alone 
surrounding  the  earth,  and  those  of  Venus  and  Mercury  lying 
lietwecn  the  earth  and  the  sun.(’“’) 

The  Greeks  became  aware  before  this  period  that  the  stars 
are  effaced  by  the  light  of  the  sun.  Galen  remarks  that  the 
stars  can  be  seen  from  deep  wells,  especially  when  the  sun  is 
not  on  the  meridian. ('^'*)  Pliny  had  previously  stated  that  the 
stars  can  be  seen  in  the  daytime  from  deep  wells,  and  during  an 
eclipse  of  the  sun.(*‘*) 

§ 10  Tlie  life  of  Claudius  Ptolemaeus  probably  extended 
from  about  100  to  170  a.d.  He  was  a native  of  Egypt,  and 
resided  at  Alexandria.  His  work,  in  thirteen  books,  entitled 
‘The  Mathematical  System,’ and  generally  known  by  its 


(150)  ix.  4. 

(151)  viii.  § 854,  857.  Compare  Delambre,  Hist.  Astr.  Anc.  vol.  i. 
p.  312. 

(153)  c.  33 ; with  Martin's  comment,  p.  119.  Compare  Boeckh,  Kosm. 
System  des  I’lat.  p.  138. 

(153)  See  Delambre,  Hist.  Astron.  Mod.  tom.  i.  p.  219. 

(154)  De  Vsu  I’artium,  x.  3,  vol.  iii.  p.  776,  ed.  Kiilm. 

(155}  ii.  14.  See  above,  p.  226,  u.  56. 

(156}  ^adrjfiariKrj 
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Arabic  title  of  Almagest,  is  the  most  complete  and  advanced 
representation  of  the  Greek  astronomy,  both  practical  and 
scientific.  Ptolemy  had  access  at  Al^andria  to  a set  of  the 
writings  of  Hipparchus,  which  he  studied  carefully,  and  used  as 
the  foimdation  of  his  own  symmetrical  edifice.  He  was  a skil- 
ful geometer  and  calculator  j he  was  acquainted  with  all  the 
authentic  observations  of  his  predecessors ; and  he  was  likewise 
himself  an  observer,  though  to  what  extent  cannot  be  deter- 
mined. With  respect  to  the  solar  and  lunar  theories,  he  prin- 
ripally  followed  Hipparchus ; but  his  theory  of  the  planetary 
movements  was  elaborated  by  himself,  from  the  principles  of 
the  eccentric  and  epicycle,  which  Hipparchus  had  applied  to  the 
sun  and  moon.  The  mathematical  methods  and  reasonings  of 
Ptolemy,  in  this  scientific  system  of  astronomy,  have  been 
copiously  expounded  by  Delambre,  himself  an  experienced  and 
accomplished  astronomer,  in  his  ' History  of  Ancient  Astro- 
nomy.' 

It  will  be  sufficient  for  our  purpose  to  say  that  Ptolemy,  as 
to  the  outlines  of  his  system,  treads  closely  in  the  footsteps  of 
the  mathematical  school  of  Greek  astronomers,  of  Eudoxus, 
Euclid,  Archimedes,  Apollonius,  and  Hipparchus.  He  holds 
that  the  heaven  is  spherical,  and  that  it  revolves  upon  its  axis ; 
that  the  earth  is  a sphere ; that  it  is  situated  within  the  celestial 
sphere,  and  nearly  at  its  centre ; that  it  is  a mere  point,  in  re- 
lation to  the  distance  and  magnitude  of  the  sphere  of  the  fixed 
stars ; and  that  it  has  no  motion,  either  of  translation  or  of 
rotation.  ('“) 

That  the  earth  has  no  magnitude  in  reference  to  the  fixed 
stars,  he  infers  from  the  absence  of  parallax  in  the  stars,  and 
from  the  fact  that  the  plane  of  the  visible  horizon  cuts  the 


I157)  See  tom.  ii.  p.  67—410.  Delambre  begins  bis  analysis  of  the 
work  by  saying : ‘ L’astronomie  des  Grecs  est  toute  entibre  dans  la  Syn- 
taze  matbematique  de  Ptoldmee.'  See  likewise  Mr.  De  Morgan’s  art. 
PtoUmaus,  in  Dr.  Smith’s  Diet,  of  Anc.  Bioe.  and  Myth.  vol.  iiu  p.  66'J ) 
and  Delambre's  art.  Ptolemee,  in  the  Biograpme  Universelle. 

(1581  See  i.  1. 
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celestial  sphere  into  two  equal  parts.  (’^“)  Ptolemy,  therefore, 
with  Euclid,  conceives  the  diameter  of  the  earth  to  he  an  in- 
appreciable quantity  when  compared  with  the  distance  of  the 
fixed  stars. 

But  his  arguments  with  respect  to  the  central  position  of  the 
earth,  imply  that  he  did  not  conceive  that  distance  to  be  so 
great  as  to  be  virtually  infinite  with  reference  to  its  displace- 
ment from  the  centre  of  the  starry  sphere.  If,  he  says,  the 
earth  is  not  at  the  centre  of  the  celestial  sphere,  it  must  be 
either  ofi"  the  axis  of  the  celestial  sphere,  and  equally  distant 
from  each  of  the  poles ; or  upon  the  axis,  and  at  unequal  dis- 
tances from  the  poles  ; or  ofi"  the  axis,  and  at  unequal  distances 
from  the  poles.  He  proceeds  to  show  that  neither  of  these 
hypotheses  can  be  reconciled  with  the  appearances.  The  argu- 
ments by  which  this  demoiietration  is  effected  all  proceed  upon 
the  assumption  that  the  appearances  would  be  diflFerent  from 
what  they  are,  if  the  earth  was  further  removed  from 
one  part  of  the  hollow  sphere  or  shell  in  which  the  stars  are 
set  than  from  another.  They  therefore  necessarily  imply  that 
the  line  joining  the  supposed  place  of  the  earth  and  the  centre 
of  the  celestial  sphere  is  not  infinitely  small,  but  is  an  appre- 
ciable distance,  with  reference  to  the  distance  of  the  fixed  stars. 
For  example,  he  argues  that  if  the  earth  were  upon  the  axis  of 
the  eelestial  sphere,  but  were  nearer  one  pole  than  the  other, 
the  horison  would  cut  the  visible  heaven  into  unequal  parts  in 
every  latitude  where  the  sphere  is  oblique.  ("®) 

His  refutation  of  the  hypothesis  of  the  earth  having  a 
motion  of  translation,  is  exclusively  founded  on  his  refutation 
of  the  hypothesis  of  the  earth  being  motionless  at  a point  not 
coincident  with  the  centre  of  the  celestial  sphere.  It  is  not  at 
all  directed  against  the  movement  of  the  earth : it  is  confined 
to  the  proof  that  the  earth  cannot  be  at  any  place  other  than 
the  centre  of  the  heaven ; which  must  happen,  if  it  has  a 
motion  of  translation.  Ptolemy  simply  mentions  the  hypo- 

(1.09)  >•  5.  . (iCo)i.  ■!. 
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thesis,  without  specifying  the  nature  of  the  supposed  movement, 
and  without  attributing  the  hypothesis  to  Aristarehus  or  any 
other  astronomer. 

He  proceeds  to  remark,  that  some  persons  admit  the  force 
of  these  objections  to  the  hypothesis  of  a movement  of  transla- 
tion, but  conceive  that  they  propound  a theory,  both  probable 
and  free  from  objection,  if  they  suppose  the  heaven  to  be  im- 
movable, and  the  earth  to  revolve  round  the  celestial  axis  from 
west  to  east,  making  nearly  one  revolution  in  each  day ; or  if 
they  suppose  both  the  heaven  and  the  earth  to  revolve,  but 
about  the  same  axis,  and  conformably  with  their  mutual  appear- 
ances. Ptolemy  admits  that,  with  respect  to  the  stars  alone, 
this  is  the  most  simple  hypothesis ; but  he  conceives  that  the 
objections  derived  from  the  phenomena  of  bodies  within  our 
atmosphere  are  insuperable.  The  clouds,  and  birds  in  their 
flight,  and  projectiles,  would  not  accompany  the  earth  in  its 
rotation,  but  would  drop  to  the  west.  If  the  atmosphere  shared 
the  rotatory  movement  of  the  earth,  and  these  bodies  partook 
of  its  velocity,  they  would  be  carried  round  with  it,  and  would 
appear  to  be  at  rest,  instead  of  hanug  movements  of  tlieir 
own.('**) 

According  to  the  first  of  these  hypotheses,  the  earth  makes 
a revolution  of  359  degrees  in  a day,  allowing  one  degree  for 
the  proper  motion  of  the  8un.(*“)  According  to  the  second 
hypothesis,  both  the  celestial  sphere  and  the  earth  are  supposed 
to  move,  and  their  reciprocal  movements  are  adjusted  so  as  to 
account  for  the  appearances,  according  to  some  arrangement 
which  is  not  explained. 

With  regard  to  the  order  of  the  planets,  he  adopts  that  of 
the  ancient  mathematicians,  who  placed  Saturn,  Jupiter,  and 


(i6t)  It  may  be  worth  remarkinf;  that  this  passage  is  mistranslated  by 
Halma.  and  its  sense  entirely  destroyed,  lie  is  not  aware  that  «>>»  is 
an  active  verb. 

(162)  i.  6. 

(1C3)  This  hypothesis  is  alluded  to  by  Simplicius,  ad  Aristot.  de  Ccnl. 
. p.  4Hb  a,  Sraudis. 
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Mars  next  under  the  sphere  of  the  fixed  stars,  then  the  sun  above 
Venus  and  Mercury,  and  lastly,  the  moon  next  to  the  earth. 
He  states,  however,  this  order  with  doubt,  because  the  planets 
have  no  parallax,  by  which  alone  their  true  distance  can  be  de- 
termined. (’*^) 

§ 11  The  Copemican  system  had  not  arisen,  even  in  the 
form  of  a hypothesis,  in  the  age  of  Aristotle.  This  philosopher, 
indeed,  describes  the  Pythagorean  system,  according  to  which 
the  five  planets  visible  to  the  naked  eye,  the  earth,  the  sun,  and 
the  moon,  all  revolved  in  circular  orbits  around  the  central  fire. 
This  was  not  the  Copemican  system,  because  it  supposed  the 
sun  to  move;  though  it  agreed  with  the  Copemican  system  in 
making  the  earth  move  in  a circular  orbit  round  the  centre  of 
the  universe,  as  one  of  the  planets.  (’“) 

Aristotle  further  attributes  to  Plato  the  hypothesis  that  the 
earth,  situated  at  the  centre,  has  a rotatory  motion  round  the 
axis  of  the  universe.  (^®*)  The  same  hypothesis  is  expressly 
ascribed  to  Heraclides  of  Poutus  and  Eephantus. 

Aristotle  and  his  contemporaries  had  therefore  conceived  two 
ideas  essential  to  the  Copemican  system.  1.  That  the  earth 
revolves  in  an  orbit  round  the  centre  of  the  planetary  system ; 
2.  That  it  turns  upon  its  own  axis.  No  speculator  had  hitherto 
conceived  the  heliocentric  hypothesis,  or  had  supposed  that  the 
sun  is  at  the  eentre  of  the  universe. 

This  hypothesis  was,  however,  propounded  by  Aristarehus 
about  2C0  B.C.,  in  propositions  published  against  the  astrono- 
mers, among  whom  the  received  belief,  according  to  Archi- 
medes, was  that  the  earth  is  at  the  centre,  and  that  the  sun 
revolves  round  it  in  an  orbit.  The  Copemican  system  had 
therefore  been  suggested  to  the  minds  of  Archimedes  and  Hip- 
parchus, by  whom  it  was  rejected.  The  double  motion  of  the 
earth  upon  its  axis  and  in  an  orbit  had  likewise  been  suggested 


(164)  ix.  1.  Compare  Delambre,  ib.  p.  308. 
(165}  If  T&f  iarpuv,  Coel.  ii.  13,  § 1,  14,  § 1. 
U66)  Coel.  ii.  13,  § 4,  IJ,  § 1. 
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to  Eudoxus,  Aristotle,  and  Euclid,  who  deliberately  preferred 
the  geocentric  solution  of  the  phenomena. 

There  is  no  doubt  that  the  theory  of  the  planetary  motions 
originally  devised  by  Eudoxus,  and  brought  by  gradual  develop- 
ments to  the  system  of  Ptolemy,  was  in  the  highest  degree  in- 
tricate. Its  complexity  was  such  as  not  unnaturally  to  suggest 
the  remark  of  King  Alfonso,  that  if  he  had  been  consulted  be- 
fore the  creation,  he  could  have  recommended  a less  complex 
scheme,  But  it  must  be  confessed  that  the  Copemican 
hypothesis  was  startling,  not  only  to  the  apparent  evidence  of 
the  senses,  but  even  to  the  reason,  until  the  united  efforts  of 
minds  of  the  highest  scientific  and  mathematical  genius,  com- 
bined with  the  invention  of  the  telescope,  and  with  the  improve- 
ment of  the  astronomical  instruments  and  of  measures  of  time, 
had  established  it  as  a demonstrated  truth. 

Besides  the  immutable  position  of  the  fixed  stars,  ('**'')  there 
is  another  circumstance  which  must  have  tended  to  lead  away 
men’s  minds  from  the  notion  that  the  earth  revolves  round  the 
sun.  When  we  suppose  one  body  revolving  round  another,  we 
naturally  conceive  the  axis  of  the  revoUing  body  as  influenced 


(167)  See  Bsyle,  Diet.  art.  Castille,  note  H. ; Delambre,  Hist.  Astr. 
da  Moyen  Age,  p.  2‘t8. 

Mariana,  Do  ^b.  Hisp.  xir.  5,  says  of  Alfonso  X.,  ‘ Emanael  sane 
patruus,  suo  et  aliorum  proccrum  nomine,  Alpbonsum  publick  aententii 
in  conrenta  pronunciata,  regno  privarit ; eh  calamitate  dignnm  quod 
divina;  providentiffi  opera,  et  humani  corporis  fabricam,  insigni  linguee 
procacitate  ingeniique  confidentia  accusare  ausus  fuerit ; ati  Tulgo  hominum 
opinio  est,  ab  antiqno  ducta  per  manus.  Vocis  stoliditatem  numenjustissime 
Tindicavit.  Id  fore  astra  momorant  portendis'ie  ejus  artis  non  ignaro  : si 
ars  est,  et  non  potius  inane  mortalium  ludibrium,  quod  a prudentibns 
semper  accusabitur,  et  semper  tamen  patronos  habebit.' 

It  will  be  shown  below,  eh.  r.  § 12,  that  the  Church  always  condemned 
astrology. 

(168)  ‘ It  was  not  until  the  revival  of  letters  that  the  annual  motion  of 
the  earth  was  admitted.  Its  apparent  stability  and  repose  were  until 
then  universally  maintained.  An  opinion  so  long  and  so  deeply  rooted 
must  hare  had  some  natural  and  intelligible  grounds.  These  grounds, 
undoubtedly,  are  to  be  found  only  in  the  general  impression  that,  if  the 
globe  moved,  and  especially  if  its  motion  had  so  enormous  a velocity  as 
must  bo  imputed  to  it,  on  the  supposition  that  it  moves  annually  round  the 
snn,  we  must  in  some  way  or  other  be  sensible  of  such  movement.' — 
Lardner’s  Handbook  of  Astronomy,  by  Dunkin  (186U),  § 135. 
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by  the  predominant  tendency,  and  as  directed  constantly  to- 
wards the  centre.  We  should  be  inclined  to  suppose  that  if 
the  earth  made  a circuit  round  the  sun,  any  point  ou  its  surface 
would  likewise  make  a circuit  round  the  heavens ; that  when 
the  earth  had  accomplished  a fourth  part  of  its  orbit,  the  points 
of  the  compass  would  all  have  changed  ninety  degrees  in  refe- 
rence to  the  stars ; that  assuming  the  poles  of  the  earth’s  axis  to 
be  north  and  south,  the  west  would  become  north,  the  south 
would  become  west,  the  east  would  become  south,  and  the  north 
would  become  east,  and  so  on,  with  the  two  successive  quarters, 
until  at  the  end  of  the  fourth  the  original  directions  were  re- 
stored. But  as  the  axis  of  the  earth  always  remains  parallel  to 
itself,  notwithstanding  the  motion  of  the  earth  in  its  orbit,  the 
same  star  always  marks  the  north,  and  the  pole  of  the  earth  is 
unchanged  with  reference  to  the  starry  sphere,  although  the 
earth  makes  a circuit  in  space.  Copernicus,  in  fact,  supposed 
the  axis  of  the  earth  to  be  always  turned  towards  the  sun.(^*®) 
It  was  reserved  to  Kepler  to  propound  the  hypothesis  of  the 
constant  parallelism  of  the  earth’s  axis  to  itself. 

The  Copernican  system  of  the  universe,  and  its  subsequent 
completion  by  the  Newtonian  theory  of  Universal  Gravitation, 
have  had  a purely  scientific  value,  and  have  exercised  scarcely  any  . 
practical  influence  upon  the  affairs  of  mankind.  The  solar  year 
was  fixed  ulth  a close  approach  to  accuracy  by  the  J ulian  calendar, 
in  the  year  46  b.c.  The  reform  of  the  Julian  calendar,  under 
the  auspices  of  Pope  Gregory,  in  the  year  1581,  was  only  a 
short  time  subsequent  to  the  publication  of  the  hypothesis  of 
Copernicus,  and  was  promoted  by  astronomers  who  held  the 
Ptolemaic  system.  This  reform  of  ap  error  amoimting  only  to 
ir  12"  in  a year  brought  the  calendar  to  perfection;  the 
annual  measure  of  time  has  received  no  improvement  since  the 
modern  astronomical  revolution.  With  regard  to  the  deter- 
mination of  a ship’s  place  at  sea  by  astronomical  methods,  the 
invention  of  chronometers  has  been  far  more  important  than  any 

(169)  See  Delambre,  Hist.  Astr.  Mod.  vol.  i.  p.  96. 
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improvement  in  astronomical  theory.  If  the  ancients  had 
known  the  telescope  and  the  clock,  their  scientific  methods  would 
have  sufficed  for  nearly  all  practical  purposes,  although  they 
might  have  held  to  the  geocentric  hypothesis. 

Astronomy,  as  it  has  been  developed  by  Copemieus,  Kepler, 
and  Newton,  and  their  modem  successors,  has  been  treated  by 
mathematical  methods,  requiring  the  highest  stretch  of  the 
reasoning  faculty,  and  has  furnished  materials  for  sublime  con- 
templation. But  it  is  a science  of  pure  curiosity ; it  is  directed 
exclusively  to  the  extension  of  knowledge  in  a field  which 
human  interests  can  never  enter.  An  attempt  has  been  made 
by  some  astronomers  to  distinguish  between  the  solar  system 
and  sidereal  astronomy ; but  the  distinction  rests  on  no  solid 
foundation.  The  periodic  time  of  Uranus,  the  nature  of  Saturn’s 
ring,  and  the  occultations  of  Jupiter’s  satellites,  are  as  far  re- 
moved from  the  concerns  of  mankind  as  the  heliacal  rising  of 
Sirius,  or  the  northern  position  of  the  Great  Bear. 

Science  ought,  indeed,  to  be  pursued  for  its  own  sake ; and 
the  human  mind  can  be  worthily  occupied  in  the  acquisition  of 
knowledge  which  can  never  lead  to  any  practical  result.  But 
if  the  astronomical  science  of  the  ancients  was  less  exact  and 
comprehensive  than  that  of  the  modems,  it  had  a closer  bearing 
upon  human  affairs,  and  it  nearly  exhausted  those  departments 
which  {ire  useful  to  mankind. 
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ASTRONOMY  OF  THE  BABYLONIANS  AND 
EGYPTIANS. 

§ 1 ^HE  Greeks,  especially  the  writers  of  the  later  literary 
period,  were  in  the  hahit  of  attributing  the  invention 
and  original  cultivation  of  Astronomy  either  to  the  Babylonians 
or  to  the  Egyptians;  and  they  represented  the  earliest  scientific 
Greek  astronomers  as  having  derived  their  knowledge  from 
Babylonian  or  from  Egyptian  priests.  They  did  not,  indeed, 
adhere  quite  consistently  to  this  supposition ; for  some  of  the 
mythological  stories  gave  to  the  Greek  astronomy  an  indigenous 
origin,  as  we  have  shown  in  a previous  ehapter.(') 

The  author  of  the  Platonic  Epinomis  says  that  Egypt  and 
Syria  produced  the  earliest  astronomers,  on  account  of  the  clear 
sky  which  those  countries  possessed  in  summer,  and  the  conse- 
quent facility  of  observing  the  stars.  (**)  By  Syria,  in  this  pas- 
sage, Assyria  is  doubtless  meant.  (*)  The  same  -writer  speaks 
of  their  astronomical  obseiwations  having  been  carried  on  for 
an  infinite  series  of  years.  Macrobius  also  describes  the  Egyp- 
tians as  having  been  the  earliest  a-stronomers,  and  attributes 
this  priority  to  the  clearness  of  their  sky.('‘) 

The  priests  of  Thebes,  in  Egypt,  asserted  that  they  were 
the  originators  of  e.vact  astronomical  observation : they  attri- 
buted this  superiority  in  part  to  the  clearness  of  their  climate. 


(i)  ch.  ii.  § 1.  (j)  § 9,  p.  987. 

(3)  Concerning  the  use  of  Syria  for  Assyria,  see  Herod,  vii.  63 ; Strab. 
xvi.  i,  § 2. 

(4)  Aigyptiorum  retro  majorcs,  quos  constnt  primes  omnium  coelum 
scnitari  et  metiri  ausos,  postquam  perpetua- apud  sc  serenitalis  obsequio 
ctelum  semper  suspectu  libero  intuentes  deprebendcrunt,  &c.,  Comm,  in 
Somn.  Scip.  i.  21,  § 9. 
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which  enabled  them  to  discern  the  risings  and  settings  of  the 
stars.  {*)  Cicero  concurs  with  the  Epinomis  in  ascribing  the 
origin  of  astronomical  observation  to  the  Assyrians ; he  derives 
it,  however,  not  from  the  clearness  of  their  sky,  but  firom  the 
wide  extent  of  the  plains  which  they  inhabited.  (*)  According  to 
Diodorus,  the  Chaldeans  used  the  temple  of  Belus,  which  stood 
in  the  centre  of  Babylon,  for  their  astronomical  observations, 
on  account  of  its  immense  height.  (^)  It  may  be  remarked, 
that  the  ancients  considered  lofty  eminences  or  large  plains  as 
best  fitted  for  astronomical  observation.  The  reason  was  that, 
as  they  principally  observed  the  risings  and  settings  of  the  fixed 
stars,  they  wished  to  have  a clear  horizon.  (®) 

Tatian,  a Christian  writer  of  the  second  century,  moderates 
the  pride  of  the  Greeks,  by  suggesting  to  them  the  many  im- 
portant inventions  for  which  they  were  indebted  to  barbariam, 
or  foreigners.  He  reminds  them  that  the  Babylonians  were 
the  authors  of  astronomy,  and  the  Egyptians  of  geometry.  (•) 
Clement  of  Alexandria,  in  the  early  part  of  the  third  century, 
following  up  the  same  argument,  mentions  the  Egyptians,  and 
also  the  Chaldseans,  as  the  originators  of  astronomy.  ('®) 

Lactantius,  a Latin  Christian  writer,  of  the  beginning  of  the 
fotirth  century,  traces  the  invention  of  astronomy  in  Egypt  to 
a religious  origin.  He  says  that  the  Egyptians  were  the  first 
to  worship  the  heavenly  bodies,  and  as  they  lived  in  the  open 


(5)  Diod.  i.  60. 

(6)  Principio  Annyrii,  ut  ab  uUimis  anctoritatem  ropetam,  propter 
planitiem  mi^piitadinemque  regionum,  quaa  incoicbant,  cum  ccelum  ex 
Omni  parte  patens  atque  apertum  intuerentur,  trajectiones  motusque  stel- 
lanim  observitaverunt,  De Div.  i.  1. 

(7)  >i-  9-  » 

(8)  On  the  importance  of  the  risings  and  the  settings  of  stars  in  the 
ancient  astronomy,  see  the  letter  of  Mr.  Wales,  in  Vincent's  Comm,  and 
Navig.  of  the  Ancients,  vol.  i.  p.  545,  ed.  2. 

(9)  Orat.  ad  Gnec.  c.  1. 

(xo)  Strom,  i.  16,  § 74. 

(11)  This  worship  is  assigned  to  the  Phoenicians,  not  to  the  Egvptians. 
by  Euseb.  Pnep.  Ev.  i.  9,  6,  vol.  i.  p.  59,  ed.  Gaisford.  Lucian,  Do  Deft 
Syr.  c.  2,  says  tWt  the  Egyptians  were  the  first  to  introduce  a belief  in  the 
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air,  and  enjoyed  a eloudless  sky,  they  observed  the  movements 
of  the  stars,  and  the  eclipses  of  the  sun  and  moon — the  beings 
which  they  venerated  as  gods, 

According  to  Pliny,  the 'invention  of  astronomy  was  assigned 
by  some  to  Atlas,  the  son  of  Libya ; by  some  to  the  Egyptians ; 
by  others  to  the  Assyrians.  (•*)  In  another  place,  the  same 
writer  speaks  of  Jupiter  Belus  as  the  inventor  of  this  science. 
Achilles  Tatius  declares  that  the  Egyptians  were  reported  to 
have  been  the  first  who  measured  the  heaven,  as  well  as  the 
earth,  and  to  have  inscribed  their  discovery  upon  stone  pillars, 
for  the  benefit  of  other  nations;  but  he  adds,  that  the  Chal- 
daeans  likewise  claimed  the  invention  of  astronomy,  attributing 
it  to  Belus. 

Mauilius,  in  his  astrological  poem,  attributes  the  origin  of 
astronomy  to  the  nations  which  dwelt  upon  the  Euphrates  and 
the  Nile ; and  he  describes  the  science  as  having  been  first  cul- 
tivated by  kings  ;(’*)  alluding  apparently  to  Belus,  the  mythical 
king  of  Babylon. 

Phoenix  of  Colophon,  who  wrote  poetry  about  300  b.o. 
mentions  it  as  a proof  of  the  indolence  of  the  ancient  Assyrian 
king  Ninus,  that  he  entirely  neglected  astronomy : which  im- 


Eods,  and  rites  for  their  worship ; and  that  the  Assyrians  borrowed  theo- 
logical belief  and  religious  worship  from  the  Egyptians. 

(13)  Sed  omnium  primi  ^i  Aigyptum  ocenpaverunt,  coelestia  suspicere 
atque  adorare  coepenint.  £t  quia  neque  domiciliis  tegebantur  propter 
aeris  qualitatem,  nec  enim  ullis  in  e&  regions  nubibus  subtexitur  ccelum  ; 
cursus  siderum  et  defectus  notaverunt,  dum  ea  stepe  venerantes  curiosiua 
atque  liberius  intuerentur,  Div.  Inst.  ii.  13. 

(13)  N.  H.  vii.  66. 

(14)  N.  H.  vi.  26.  Durat  adhne  ibi  Jovis  Beli  ten^lum.  Inventor 
hie  fuit  sideralis  scientise.  This  statement  is  repeated*  by  Solinus,  in 
the  following  sentence  : Beli  ibi  Jovis  templum.  quern  inventorem 
coclestis  disciplinse  tradidit  etiam  ipsa  religio,  qua;  Deum  credit,  c.  56,  § 3. 
Seneca,  N.  Q.  iii.  29,  speaks  of  Berosus  as  the  translator  of  Belus  ; which 
implies  that  Belus  was  believed  to  he  the  author  of  writings  on  the  primi- 
tive history  and  astronomy  of  Assyria. 

(15)  Isag.  0.  i.  p.  73,  ed.  Fetav. 

(16)  i.  40—46. 
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plies  a belief  that  the  cultivation  of  that  science  was  habitual 
among  the  early  Assyrians. 

A rationalized  version  of  the  mythus  of  Prometheus,  pre- 
served in  Servius,  attributes  the  origin  of  astronomy  to  the 
Assyrians.  According  to  this  interpretation  of  the  fable,  Pro- 
metheus was  a philosopher,  who  observed  the  stars  on  Mount 
Caucasiis,  and  taught  astronomy  to  the  neighbouring  Assyrian 
people.  The  vulture  which  consumed  his  liver  was  an  emblem 
of  the  care  and  solicitude  with  which  he  watched  the  move- 
ments of  the  heavenly  bodies.  (’*) 

Diodorus  and  Diogenes  Laertius  state  that  the  Egyptians 
asserted  themselves  to  be  the  inventors  of  geometry  and  astro- 
nomy ; to  which  the  latter  adds  arithmetic.  ('•) 

According  to  Isidorus,  the  Egyptians  were  the  authors  of 
astronomy,  while  the  Chaldseans  invented  astrology  and  the  ob- 
servation of  nativities.  The  Greeks,  however,  attributed  the 
discovery  of  astronomy  to  Atlas,  whence  he  was  fabled  to  have 
supported  the  heaven.  (“*) 

A native  fable  is  related  by  Socrates  in  the  Phaedrus  of 
Plato,  according  to  which  Theuth,  an  ancient  Egyptian  god, 
invented  numbers  and  calculation,  geometry  and  arithmetic,  as 
well  as  the  games  of  dice  and  draughts.  Another  story,  cited 
by  Diogenes  Laertius,  refers  the  origin  of  geometry  to  Mocris, 


(17)  it  ovK  ti’  dirrtp’,  ovS’  iSS»v  iSi(riTO. 

Ap.  Athen.  xii.  p.  630  E. 

Koeke,  Choerilas,  p.  229,  says  in  explanation  of  this  verge : ‘ Hoe  dicit 
poeta : Ninum  neque  vidisse  astrum,  nee  si  quando  videret,  nt  fieri  non 
potoit,  quin  aliqnoties  coslum  adgpexerit,  explorasse.  Qace  apud  popolum 
astrorum  cultorem  extrema  negligentia.' 

(18)  Ad  Eel.  vi.  42.  It  is  added  that  his  theft  of  fire  from  heaven 
was  only  typieal  of  his  explanation  of  the  nature  of  lightning.  Cieoro,  De 
Div.  i.  19,  speaks  of  the  Babylonians,  ‘ Qui  e Caueaso  eisli  signs  servantes, 
numeris  et  motus  stellarum  eursnsque  persequuntur.’  Why  the  Babylo- 
nians should  observe  from  Caueasus,  does  not  appear.  See  above,  p.  73. 

(19)  Diod.  i.  69 ; Diog.  Laert.  proesm.  § 11. 

(30)  Orig.  iii.  24,  1. 

(31)  Fheedr.  § 134,  p.  274.  As  to  the  elaim  of  the  Egyptians  to  be  the 
inventors  of  letters,  see  Tac.  Ann,  xi.  24. 
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King  of  Egypt.  (**)  Diodorus,  on  the  other  hand,  represents 
Osiris,  with  the  help  of  Hermes,  as  having  originated  language, 
writing,  music,  the  worship  of  the  gods,  and  astronomy. (**)  The 
same  author  informs  us  that  the  earliest  Egyptian  lawgiver  was 
Mneues  ; and  that  the  second  was  Sasychis,  a man  distinguished 
for  his  wisdom  : that  the  latter  made  additional  regulations  con- 
cerning the  worship  of  the  gods,  that  he  was  the  inventor  of 
geometry,  and  that  he  taught  astronomical  science  and  observa- 
tion to  the  natives.  (*^) 

Herodotus  attributes  the  origin  of  geometry,  in  its  literal 
sense  of  land-measuring,  to  Egypt  j this  art  having  been  ren- 
dered necessary  by  the  alterations  in  the  size  and  boundaries  of 
fields,  which  the  annual  inundations  of  the  Nile  produced.(®*) 
The  same  practical  origin  of  geometry  is  assigned  by  Strabo, 
who  remarks  that  the  commercial  wants  of  the  Phoenicians 
caused  them  to  invent  arithmetic  and  astronomy.  (®*)  A similar 
explanation  of  the  origin  of  geometry  in  Egypt  is  given  by 
Diodorus,  who,  however,  couples  with  it  the  science  of  arith- 
metic. Aristotle  rationalizes  the  supposed  Egyptian  origin 


{27)  viii.  § 11.  The  authority  cited  is  Anticlidea,  in  his  work  concern- 
ini;  Alexander  the  Great.  Anticlidea  was  an  Athenian  writer,  who  lived 
Roon  after  the  ago  of  Alexander.  Bunsen  treats  the  invention  of  geometry 
by  king  Alocris  as  an  historical  fact,  and  declares  that,  ‘ like  all  the  other 
fundamental  institutions  of  Egyptian  life,  it  belonged  to  the  bloom  of  the 
old  empire,'  Egypt,  vol.  ii.  p.  311,  Eng.  tr. 

(23)  Diod.  i.  16,  16. 

(24)  i.  94.  Compare  Bunsen,  vol.  ii.  p.  94,  who  says  that  Sasychis 
‘ clearly  belongs  to  the  old  empire.’  Bunsen,  ib.  p.  65,  states  that  the 
invention  of  astronomy  was  likewise  attributed  to  king  Maneros ; but 
I am  unable  to  lind  any  authority  for  this  statement.  It  is  not  supported 
by  the  passages  which  Bunsen  cites.  In  Plut.  de  Is.  et  Os.  17,  he  is  called 
the  inventor  of  music,  on  account  of  the  song  Maneros,  mentioned  in 
Herod,  ii.  79;  Athen.  xiv.  p.  620  A.  ComMre  MHller,  Hist  of  Gr.  Lit. 
e.  3,  § S.  According  to  Pollux,  iv.  § 54,  the  Egyptians  considered  Maneros 
as  the  inventor  of  agriculture,  and  a disciple  of  the  Muses. 

(25)  ii.  109.  He  supposes  this  art  to  have  been  invented  in  the  reign 
of  Scsostris. 

(26)  xvi.  2,  24 ; xvii.  1,  3.  The  same  origin  is  repeated  by  Servius, 
ad  Eel.  iii.  41.  Socrates  considered  geometry  as  good  only  for  land- 
measuring,  Xeu.  Mem.  iv.  7,  3 ; above,  p.  112. 

(27)  i.  81. 
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of  geometry  in  a different  manner.  He  says  that  mathematical 
science  originated  in  Egypt,  on  account  of  the  leisure  which  the 
priests  enjoyed  for  contemplation.  (**) 

According  to  Diodorus,  the  Egyptians  claimed  the  honour  of 
having  taught  astronomy  to  the  Babylonians.  Their  account 
was  that,  in  times  of  remote  antiquity,  they  had  sent  out  colo- 
nies over  the  whole  known  world ; that  Belus,  the  son  of  Nep- 
tune and  Libya,  led  an  Egyptian  colony  to  Babylon  ^ that  the 
priests  called  Chaldeeans  were  an  imitation  of  the  Egyptian 
priests,  maintained  at  the  public  charge,  and  relieved  from  all 
labour,  and  that  they,  likewise  after  the  model  of  the  Egyptian 
priests,  had  become  observers  of  the  stars.  (^*)  The  author  of 
the  treatise  on  Astronomy  (wt/al  rUf'AirrpoXoylric),  written  in  the 
Ionic  dialect,  attributed  to  Lucian,  holds  that  the  Jilthiopians 
were  the  true  inventors  of  this  science ; that  they  taught  it  to 
the  Egyptians ; and  that  the  Egyptians  taught  it  to  the  Babylo- 
nians. (^)  On  the  other  hand,  Josephus  conceives  that  the 
Egyptians  were  indebted  for  their  astronomical  knowledge  to 
the  Chaldseans;  for  that  the  patriarch  Abraham,  who  was  a 
Chaldaean,  taught  arithmetic  and  astronomy  to  the  Egyptians, 
and  that  from  Egypt  these  sciences  passed  to  the  Greeks.  (’*) 
Proclus  considered  the  astronomical  observations  of  the  Egyp- 


(38)  Sffetaph.  i.  1 : Sii  ntpi  Aiyuirrov  of  itaffruianKal  itpamv  ri^vfu  <n>vi- 

aTt)<r<W  i’ku  yhp  tr^oXa^tai  to  rav  Itpittv  ytrot.  The  word  ovwoTijeroi' 

hero  means,  ‘ assomed  consistency  and  form,'  ‘ were  consolidated.' 

(39)  i.  28,  81. 

(30)  Lucian,  de  Astroloc.  c.  3—9.  The  Scholiast  on  this  passage  de- 
nounces it  as  contrary  to  the  received  opinion  of  Greece,  which  assigned 
the  invention  of  astronomy  to  the  Chaldeeans:  vapa  to  Traaiv  avSpirnmt 

doKovvra  raOra*  XoXdat'ovr  yap  <f>atrt  npttrovs  dtrrpovopias  ap^ot,  vol.  iv. 
p.  346,  ed.  Lehmann. 

(31)  Ant.  Jud.  i.  8,  § 2.  Josephus  quotes  a pass^e  firom  Berosus 
(i.  7,  § 2),  where  Abraham  (without  being  named)  is  designated  as  a ChaU 
deean  well-versed  in  astronomy.  See  Fragm.  Hist.  Gr.  vol.  ii.  p.  502.  In 
another  place.  Ant.  Jud.  i.  2,  § 3,- Josephus  states  that  the  descendants  of 
Seth,  son  of  Adam,  invents  Astronomy,  and  that  they  engraved  their 
discoveries  upon  a pillar  of  brick  and  a pOlar  of  stone,  in  order  to  preserve 
them  from  the  general  destruction  which,  according  to  the  predictions  of 
Adam,  was  to  arise  once  from  fire  and  once  from  water.  These  pillars 
remained  in  the  historian's  time  in  the  land  of  Siris. 
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tians  as  anterior  to  those  of  the  Greeks,  and  the  astronomical 
observations  of  the  Chaldseans  as  anterior  to  those  of  the 
Egyptians.!”)  Cedrenus,  a Greek  monk  of  the  eleventh  cen- 
tiuy,  says  that  the  Egyptians  invented  geometry,  and  the 
Chaldseans  astrology  j that  the  Babylonians  were  instructed  in 
astronomy  by  Zoroaster,  and  that  from  them  it  passed  to  the 
Egyptians.  (”) 

A mythological  story  told  in  Diodorus,  represents  Actis,  son 
of  Helius,  king  of  Rhodes,  as  having  taught  astronomy  to  the 
Egyptians  ; and  it  accounts  for  the  apparent  superiority 
of  the  Egyptians  over  the  Greeks,  with  respect  to  astrono- 
mical knowledge  in  later  times,  by  the  circumstance  that 
Greece  was  submerged  by  a great  d^uge,  which  destroyed  its 
ancient  civilization,  and  which  did  not  extend  to  Egypt.  (”) 

Another  version  of  the  origins  of  arithmetic  and  astronomy, 
which  we  shall  illustrate  in  a future  chapter,  assigned  them  to 
the  Phoenicians.  (*‘) 

§ 2 The  Greeks  were  so  much  in  the  habit  of  finding  a 
fabulous  origin  for  every  useful  art  and  invention,  that  the 
stories  which  connected  the  original  cultivation  of  astronomy 
with  the  Babylonians,  the  Egyptians,  and  the  Phoenicians  would 
not,  of  themselves,  deserve  more  credit  than  the  legends  which 
made  Amphion  the  inventor  of  music,  and  Triptolemus  the  in- 
ventor of  agriculture.!”)  But  these  popular  and  uncertified 


(33)  In  Plat.  Tim.  p.  277  D,  p.  671,  ed.  Schneider. 

(m)  rol.  i.  p.  73,  ed.  Bonn.  Cedrenns,  an  ignorant  compiler,  here  con- 
founds the  Magi  with  the  Chaldieans.  Zoroaster  is  a Persian  name.  The 
confusion  ocotirs  in  other  late  writers. 

(34)  V.  67.  See  above,  p.  72. 

(35)  Below,  eh.  viii.  § 1. 

(36)  For  a collection  of  such  origins,  see  Plin.  K.  H.  vii.  56;  Clem. 
Alex.  Strom,  i.  16,  § 74.  Many  Greek  writers  ntp'i  fiprifuin>v  are  enu- 
merated in  Fragm.  Hist.  Or.  vol.  iv.  p.  092.  Compare  Mure,  Hist,  of  Gr. 
Lit.  vol.  iv.  p.  55.  ‘ It  was  a standard  doctrine  of  the  popular  Greek 
antiquaries,  that  every  art  or  custom,  even  the  most  elementary,  and  such 
as  could  hardly  fail  to  spring  up  simultaneously  with  the  first  efforts  of  a 
nation  to  emerge  from  barbarism,  must  have  had  some  inventor,  or,  what 
is  nearly  equivMent,  some  importer  from  abroad.  When  the  custom  was 
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traditions  are  corroborated  by  other  statements  of  a more  defi* 
nite  character. 

Several  of  the  ancient  writers  inform  us  that  the  Babylo- 
nians and  Egyptians  were  in  the  possession  of  astronomical 
observations  ascending  to  a period  of  remote  and  unknown  an- 
tiquity. 

Simplicius,  an  Aristotelian  commentator  of  the  sixth 
century,  had,  as  he  informs  us,  heard  that  the  Egyptians  had 
been  in  possession  of  written  astronomical  observations  extend- 
ing over  a period  of  not  less  than  630,000  years;  and  the 
Babylonians,  in  hke  manner,  of  observations  extending  over  a 
period  of  1,440,000  years.(*^  Consistently  with  this  account, 
the  same  writer  speaks  of  astronomical  observation  having 
existed  for  many  myriads  of  years.{*®)  We  learn,  upon  the 
authority  of  Porphyry,  who  wrote  in  the  third  century,  that 
Callisthenes  sent  from  Babylon  to  Aristotle  a series  of  astrono- 
mical observations  reaching  back  from  the  time  of  Alexander  the 
Great  over  a space  of  31,000  years.  (**)  Pliny,  in  order  to  prove 
the  remote  antiquity  of  writing  in  Assyria,  cites  Epigenes,  a 
weighty  authority,  as  stating  that  the  Babylonians  were  in  pos- 
session of  astronomical  observations,  for  720,000  years,  in- 
scribed upon  baked  bricks ; he  adds  that  Berosus  and  Critode- 
mus,  whose  statement  was  the  lowest,  made  the  observations 
ascend  490,000  years. (^) 

Cicero  speaks  of  the  written  memorials  of  the  Babylonians 
as  including  a period  of  470,000  years ; his  context  shows  that 
he  refers  to  astronomical  observations ; (^*)  and  in  another  pas- 

one  of  recognised  remote  antiquity,  the  title  to  priority  was  nsnally  awarded 
to  some  mythical  hero.'  See  likewise,  p.  101. 

(37)  Schol.  ad  Aristot.  de  Ccel.  p.  475  b,  ed.  Brandis. 

(38)  Ib.  p.  494  b. 

(39)  Ap.  Simplic.  ib.  p.  603  a. 

(40)  In  the  sentence  of  this  pas^e,  * Litteras  semper  arbitror  Attyriat 
itiisse,’  we  ought  to  read  Attyriit.  See  Ideler,  Chron.  vol.  i.  p.  216. 
Concerning  Epigenes  and  Critodemos,  see  Fragm.  H.  Gr.  vol.  ii.  p.  610. 
Epigenes  is  cited  only  by  late  writers,  and  is  probably  not  anterior  to 
Polybius. 

(41)  De  Div.  i.  19,  cited  by  Lactant,  Div.  Inst.  vii.  14. 
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sage  of  the  same  treatise  he  speaks  of  the  Babylonians  assert- 
ing that  their  astrological  system  of  divination,  upon  the  births 
of  children,  was  confirmed  by  an  experience  of  470,000  years.(*') 
This  statement  is  substantially  identical  with  that  of  Dio> 
dorus,  who  says  that  the  astronomical  observations  of  the 
Babylonians  reached  back  for  473,000  years  from  the  landing 
of  Alexander  in  Asia;  (^)  and  it  only  differs  by  20,000  years 
from  that  cited  by  Pliny  from  Berosus  and  Critodemus ; which, 
when  we  are  dealing  with  such  high  numbers,  must  be  con- 
sidered a trifling  discrepancy. 

We  are  informed  that  Hipparchus  described  the  Assyrians 
as  having  continued  their  observations  for  270,000  years, 
lamblichus  was  not  satisfied  with  this  limited  period.  He 
asserted  that  they  had  observed  entire  cosmical  cycles  of  the 
seven  planets,  (“)  the  duration  of  which  was  still  greater. 
Diodorus  states  generally,  in  reference  to  an  event  of  315  b.c., 
that  the  Chaldmans  of  Babylon  claimed  an  antiquity  of  many 
myriads  of  years  for  their  astronomical  observations.  (“) 

The  Egyptians,  according  to  Diodorus,  were  more  moderate 
in  their  assertions  of  antiquity  than  the  Babylonians.  They 
afiSrmed  that  their  regal  dynasties  had  lasted  for  4700  years, 
and  that  the  arts  and  sciences,  including  astronomy,  had  been 
cultivated  in  Egypt  during  that  period.  (‘*)  He  states,  however, 
that  the  Egyptians  had  preserved  observations  of  the  stars  made 
during  an  ' incredible  length  of  time.'(^'^  Martianus  Capella 
adopts  a statement  that  astronomy  had  been  practised  in  secret 
by  the  Egyptians  for  40,000  years  before  it  was  divulged  by  them 
to  the  rest  of  the  world.  (“) 

Diogenes  Laertius  informs  us  that,  according  to  the  report 


(43)  De  Div.  ii.  46.  (43)  ii.  31. 

(44)  *K(TtrvpirH  dc.  (fnjatv  'lafjffKixos,  ov^  firra  Kat  fiKotri  fivpiaias  iruif 
p6vas  tTTiprjtTca’,  as  <t>ri<rtv  ’linrapxot,  dXAd  xai  oXar  airoxaraoTiurcit  xai  vfptoiovt 
Tav  fTrra  KoapoKpardpay  pr^pji  srapf&wray,  Proclus  in  Tuu.  p.  31  c,  p.  71, 
Schneider. 

(45)  xii.  56.  (46)  i.  69. 

(47)  i.  81.  (48)  viii.  § 812,  ed.  Eopp. 
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of  the  Egyptians,  48,863  years  elapsed  from  the  time  of 
Vulcan  to  that  of  Alexander  the  Great ; and  that  during  this 
period  there  had  been  373  eclipses  of  the  sun  and  832  eclipses 
of  the  moon.{'‘*)  The  statement  as  to  the  eclipses  is  as  fabulous 
as  the  rest ; it  has  no  claim  to  be  considered  as  possessing  any 
astronomical  value,  or  as  being  the  result  of  actual  observation 
and  of  contemporary  registration. 

§ 8 It  is  stated,  moreover,  that  whereas  in  other  countries 
the  persons  who  discharged  sacerdotal,  duties  were  confounded 
with  the  rest  of  the  community,  and  were  subject  to  the  duties 
and  burdens  of  ordinary  life  ; in  Egypt,  and  also  in  Babylon,  the 
priests  formed  a distinct  caste,  which  enjoyed  legal  privileges 
and  a high  social  position ; that  they  were  the  companions  of 
the  kings;  that  they  possessed  an  immunity  from  taxation; 
that  they  were  relieved  from  toil,  and  had  leisure  for  scientific 
study  and  meditation ; and  that  from  a remote  period  they 
habitually  observed  the  stars,  recorded  their  observations,  and 
cultivated  scientific  astronomy  and  geometry.  (“)  The  Egyptian 
priests  are  moreover  related  to  have  kept  registers,  in  which 
they  entered  notices  of  remarkable  natural  phenomena,  such  as 
the  rains  in  Upper  Egypt,  which  were  supposed  to  cause  the 
inundation  of  the  Nile.(^*)  The  account  of  them  given  by  Por- 
phyry embodies  the  idea  of  monastic  asceticism  and  purity,  and 
a complete  abstraction  from  secular  pursuits. 


(49)  Procem.  2.  The  statement  assumes  that  an  eclipse  of  the  sun 
took  place  once  in  every  131  yean,  and  an  eclipse  of  the  moon  once  in 
every  68  yean. 

(50)  Respecting  the  Egyptian  priests,  see  Strab.  xvii.  1,  § 3,  29,  46 ; 
DioX  i.  81  j Hei^.  ii.  37 ; Porphyr.  de  Abet.  iv.  6—8.  Respecting 
the  ChaIda^an  priests,  see  Diod.  ii.  29 — 31.  Manilios,  i.  46,  describes  the 
Babylonian  and  Egyptian  priests  as  having  fint  pnetised  astronomy. 

(51)  Strab.  xvii.  1,  § 5.  Compare  the  passage  of  Herodotus  on  the 
registration  of  prodigies  by  the  Egyptians,  above,  p.  70,  n.  276. 

(52)  Antiphon,  a late  writer,  cited  by  Porphyr.  Vit.  Pyth.  8,  speaks  of 
the  severe  regulations,  unlike  the  habits  of  Grrecian  life,  to  which  !^tha- 
goras  was  subjected,  in  conforming  to  the  life  of  the  Egyptian  priests. 
According  to  Eudoxus,  such  was  their  horror  of  blood,  that  they  would 
not  associate  with  butchen  and  hunten,  Porph.  Vit.  Pyth.  7. 
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§ 4 Furthermore,  it  is  affirmed  by  Herodotus  that  the  year, 
with  its  division  into  twelve  months,  was  the  invention  of  the 
Egyptians.  Each  month,  according  to  his  report,  consisted  of 
thirty  days ; and  five  complementary  days  were  added,  so  as  to 
make  the  Egyptian  year  consist  of  365  days.(“)  A notice  in 
Syncellus  states  that  the  addition  of  the  five  complementary  days 
was  the  work  of  King  Aseth,  who  belonged  to  the  fifteenth 
dynasty.  (“)  According  to  Manetho,  this  dynasty  reigned  from 
2607  to  2324  b.c.(‘®)  Manetho,  however,  attributed  the  reform, 
of  the  Egyptian  year  to  Saites,  another  king  of  the  same 
dynasty ; his  reform  is  said  to  have  consisted  in  adding  twelve 
hours  to  the  month,  so  as  to  make  it  of  thirty  days,  and  five 
days  to  the  year,  so  as  to  make  it  of  865  days.(“)  According 
to  Censorinus,  a certain  King  Arminos  fixed  the  year  at  twelve 
months  and  five  days ; (*’)  that  is,  at  865  days. 

At  the  town  of  Acanthae,  near  Memphis,  was  a perforated 
vessel,  which  was  filled  with  water  by  360  priests  on  each  day 
in  the  year.(**)  This  custom  seems  to  allude  to  a year  consist- 
ing only  of  860  days. 

Three  hundred  and  sixty  pitchers  for  making  funeral  liba- 
tions were  placed  round  the  tomb  of  Osiris  in  the  island  of 
Philae,  which  were  filled  every  day  by  the  priests  with  milk. 
This  has  been  referred  by  Newton  to  a year  of  860  days.(®) 
The  conjecture  is  probable ; but  the  time  when  this  religious 
usage  was  introduced  is  uncertain. 

If  we  are  to  believe  the  account  of  the  Latin  Scholiast  on 
the  Aratea  of  Germanicus,  the  ancient  Egyptian  kings  took  an 

(53)  ii.  4.  An  ntiological  roythus  respecting  the  five  complementary 
days  of  the  Egyptian  year  is  given  by  Plutarch,  l)e  Is.  et  Osir.  12. 

(54)  p.  123  D.  Compare  Lepsios,  Chronol.  der  .£gypter,  p.  177. 

(53)  Boeckh,  Manetho,  p.  222,  390. 

(56)  Fragm.  Hist.  Gr.  vol.  iL  p.  670.  Compare  Boeckh,  Manetho, 
p.  233. 

(57)  c.  19,  where  dvodecim  should  be  read  for  tredecim. 

(58)  Died.  i.  97. 

(59)  Died.  L 22. 

(60)  See  Bailly,  Hist.  d'Astr.  Anc.  p.  399. 
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oath,  in  the  temple  of  Isis,  that  they  would  not  add  by  interca- 
lation to  the  ancient  year  of  365  days.  (*’) 

The  priests  of  Thebes  declared  that  the  tomb  of  King  Osy- 
mandyas  had  once  been  decorated  with  a circle  of  gold,  365 
cubits  in  circumference,  and  one  cubit  in  thickness,  on  which 
each  day  of  the  year  was  represented.  They  stated  it  to  have 
been  removed  by  Cambyses  when  he  invaded  Egypt.  (**)  If  this 
marvellous  ornament  ever  had  a real  existence,  (**)  it  supposed 
a year  of  365  days. 

From  these  statements  it  is  apparent,  that  the  views  of  the 
Greeks  respecting  the  duration  of  the  ancient  Egyptian  year 
cannot  be  reconciled  with  one  another. 

The  duration  ascribed  by  the  Greeks  to  the  year  of  the  Ba- 
bylonians, and  of  other  oriental  nations  which  are  likely  to  have 
adopted  the  Babylonian  reckoning,  is  also  various.  Thus  the 
circuit  of  the  walls  of  Babylon  was  360  stadia,  according  to 
Ctesias,  and  365  stadia  according  to  Clitarchus  and  other  his- 
torians of  Alexander ; which  numbers  were  said  to  be  derived 
from  the  days  of  the  year.(**)  In  Persia,  365  youths  formed  a 
part  of  the  ceremony  of  worshipping  the  sun.(“)  According  to 
Plutarch,  the  number  of  the  concubines  of  Artaxerxes  was 
360.(**)  The  same  number  is  stated  by  Curtius  for  the  royal  con- 
cubines at  the  time  of  Alexander's  expedition  ;(*^)  and  Diodorus 
remarks  that  it  was  not  less  than  that  of  the  days  of  the  year.(‘^) 
It  is  stated  by  Herodotus  that  the  annual  tribute  of  the  Cili- 


(6i)  Deducitur  sutem  a sacerdote  laidia  in  locum  qui  nominator  ady- 
tos,  et  jurejurando  adigitnr  ncque  mensem  neque  diem  intercalandum, 
qnem  in  festum  diem  immntarent,  sed  ccclxv.  dies  peracturos,  sicut  insti- 
tutum  est  ab  antiquis,  Arat.  vol.  ii.  p.  71,  ed.  Buhle. 

(6s)  Diod.  i.  49. 

(63)  Letronne,  8ur  I’Objet  des  represent.  Zodiac,  p.  76,  treats  the  golden 
circle  of  Osymandyas  as  an  invention  of  the  Egyptian  priests,  posterior  to 
Alexander. 

(64)  Diod.  ii.  7.  For  conjectures  concerning  the  Babylonian  year,  see 
Ideler,  Chron.  voL  i.  p.  202—213. 

(65)  Curt.  iii.  7.  (66)  Artai.  27. 

■(67)  iii.  8.  (68)  xvii.  77. 
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cians  to  the  Persian  king  was  360  horses,  being  one  for  each 
day  of  the  year.(“) 

According  to  the  account  of  Poly8enu8,(™)  Hercules  had  a 
daughter  in  India  named  Pandaea.  He  gave  her  a district  in 
the  south  of  India,  and  distributed  the  inhabitants  into  365 
villages,  with  an  obligation  to  pay  the  royal  tribute  in  succes- 
sion on  each  day  of  the  year.  Pliny(^)  states  that  the  Indian 
nation  of  Pandae  is  governed  by  women,  whose  race  ascends  to 
a daughter  of  Hercules.  They  rule  over  800  towns,  150,000 
infantry,  and  500  elephants.  The  mythology  respecting  Hercules 
and  his  daughter  Pandaea  is  given  at  great  length  by  Arrian.  (”-) 
He  says  nothing  of  the  365  villages,  hut  states  that  Pandaea 
received  from  her  father  500  elephants,  4000  cavalry,  amd  130,000 
in&utry. 

§ 5 The  astronomical  science,  which  the  Egyptians  are 
alleged  to  have  acquired,  at  a remote  period,  from  the  observa- 
tions and  meditations  of  their  priests,  and  the  regulation  of  the 
calendar,  which  this  science  enabled  them  to  make,  are  stated 
to  have  been  communicated  to  the  Greeks.  It  is  indeed  inti- 
mated that  the  Egyptian  priests  regarded  their  astronomical 
science  as  an  esoteric  and  mysterious  doctrine,  and  that  they 
disclosed  it  to  curious  strangers  with  reluctance  ;(^®)  but  it  is 
adfrmed  that,  for  the  foundation  certainly,  and  probably  for 
many  parts  of  the  superstructure,  of  their  astronomical  science, 
the  Greeks  were  indebted  to  Egypt.  Similar  statements  are 
made  with  respect  to  Assyrian  astronomy.  ("^)  This  derivation 
does  not  rest  merely  upon  general  declarations,  hut  is  fortified 
by  detailed  accounts  of  visits  of  Greek  philosophers  to  Egypt, 
to  Assyria,  and  to  other  oriental  countries,  made  for  the  pur- 
pose of  profiting  by  the  lessons  of  the  native  priests  and  sages. 

Thus  Thales  is  reported  to  have  visited  Egypt,  and  to  have 

(69)  iii.  90.  See  above,  p.  18.  (70)  i.  3,  § 4. 

(71)  vi.  23.  (72)  Ind.  8,  9. 

(73)  Strab.  xvit.  1,  § 29;  Mart.  Cap.  viii.  § 812. 

(74)  See  Plat.  Epinom.  § 7,  p.  987.  After  describing  the  origin' of 
astronomy  in  Egypt  and  Assyria,  the  writer  adds : o6tp  aH  irtuTa^uav  ml 
Stiip'  €(^K€i,  fftff<uraytir/Ui>a  XP^'^  pppurti  vc  mi  antip<f. 
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received  instructiou  in  astronomy  from  the  priests.  P)  Phere- 
cydes  of  Syros  is  included  among  the  early  Greek  philosophers 
who  were  the  disciples  of  the  Egyptians  ;(^*)  but,  though  he  is 
said  to  have  devoted  his  thoughts  to  physics,  he  was  not  a pro- 
ficient in  astronomy. 

With  respect  to  the  lessons  derived  by  Pythagoras  from 
Egyptian  and  Asiatic  teachers,  the  remark  applies,  which  has 
been  made  of  mediaeval  chroniclers,  that  each  successive  writer 
appears  to  know  more  of  the  transaction  than  his  predecessor. 
The  accounts  given  by  the  early  Greek  writers  are  few  and 
meagre : those  of  the  later  writers  are  many  and  copious. 

Herodotus  states  that  the  Orphic  and  Bacchic  rites  forbad 
the  interment  of  a dead  body  in  a woollen  covering;  and  in  this 
respect,  he  adds,  they  accord  with  the  Egyptian  and  Pythagorean 
ceremonies,  which  contain  a similar  prohibition,  supported  by  a 
sacred  legend.  (^)  This  passage  proves  that  Herodotus  conceived 
the  superstitious  ritual  of  the  Pythagoreans  of  his  time  to  be 
connected  with  Egypt.  It  is  mentioned  by  Isocrates,  that 
Pythagoras  visited  Egypt,  and  that,  having  become  the  disciple 
of  the  Egj'ptians,  he  introduced  their  philosophy  into  Greece.  {’") 

This  is  the  entire  information  respecting  the  relations  of 
Pythagoras  with  Egypt  which  we  receive  from  writers  anterior . 
to  the  age  of  Alexander.  The  poet  Callimachus,  who  lived  in 
the  reign  of  Ptolemy  Philadelphus,  described  Pythagoras  as 


f'S)  Above,  p.  80,  84 ; Both,  Gesch.  der  Abendland.  Philos,  vol.  ii. 
p.  95,  and  not^  p.  4 ; Mnllach,  Frag.  Phil.  Gr.  p.  203. 

(76)  Joseph,  cont.  Apion.  1,  § 2.  Cedrenus,  vol.  i.  p.  165,  ed.  Bonn, 
says  that  he  visited  ^y  pt  in  order  to  leam  theology  and  physics.  Compare 
C.  Muller,  Fragm.  Hist.  Gr.  vol.  i.  p.  xixiv.,  who  discredits  the  account. 

(77)  ii.  81.  Compare  Apul.  Apol.  p.  495.  Quippe  lana,  segnissimi 
corporis  excrementum,  pecori  detracta,  jam  inde  Orphei  et  Pythagonr 
scitis,  profanua  vestitus  est.  There  is  a statement  as  to  the  doctrine  of 
Pythaf^oras  concerning  the  purity  of  linen,  in  Philostr.  vit.  Apollon,  i.  32. 
Accordmg  to  lamblich.  vit.  Pytb.  100,  Pythagoras  wore  a linen  dress. 

Concerning  a fabulous  connexion  or  Zamolxis  and  Pythagoras,  see 
Herod,  iv.  95-^.  Zamolxis  was  said  to  have  learnt  some  astronomy  from 
Pythagoras.  Some  of  the  Egyptian  wisdom  was  likewise  supposed  to 
have  penetrated  into  Thrace,  Strab.  vii.  3,  5. 

(78)  Busir.  § 30,  p.  227,  ed.  Bekker. 
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liaving  invented  some  geometrical  problems,  and  as  having  in- 
troduced others  from  Egypt  into  Greece.  (^’)  Strabo  informs 
us  that  Pythagoras  visited  Egypt  and  Babylon  for  scientific 
purposes ;(“)  and  Cicero,  that  he  visited  Egypt  and  the  Persian 
magi.(®')  According  to  Diodorus,  the  Egyptian  priests  asserted 
that  Pythagoras,  Democritus,  CEnopides  of  Chios,  and  Eudoxus 
had  visited  Egypt ; and  they  produced  proofs  of  the  presence  of 
these  philosophers  in  that  country.  They  likewise  declared  that 
the  geometrical  and  mathematical  science  of  Pythagoras  had 
been  derived  from  Egypt.  (“)  Justin  repeats  the  account  that 
Pythagoras  visited  first  Egypt,  and  afterwards  Babylon,  in 
order  to  obtain  instruction  in  astronomy.  {“)  Ammianus 
Marcellinus  informs  us  that  Pythagoras,  Solon,  Anaxagoras, 
and  Plato  derived  instruction  from  Egypt.  The  report  of 
Valerius  Maximus  is  similar.  According  to  his  version  of  the 
story,  Pythagoras  visited  Egypt,  and  learnt  the  events  of 
past  ages  from  the  registers  of  the  priests.  He  then  went 
to  Persia,  and  learnt  the  motions  of  the  stars,  and  their 
respective  powers  and  properties,  from  the  magi.(®*)  Phi- 
lostratus,  in  his  life  of  Apollonius,  likewise  speaks  of  Pythagoras 
as  having  held  intercourse  with  the  magi.(®*) 

Some  late  writers  add  another  circumstance,  that  Pythagoras 
in  his  visit  to  Egypt  learnt  the  language  of  the  country,  toge- 
ther with  the  three  modes  of  writing.  According  to  Apu- 
leius,  the  commonly  received  account  of  Pythagoras  was,  that  he 
visited  Egypt,  and  there  learned  magic  ceremonies,  arithmetic, 
and  geometry,  from  the  priests ; that  he  afterwards  visited  the 
Chaldmans,  and  then  the  Brachmancs  of  India.  The  same 
writer  also  states  that  another  account  represented  him  to  have 


(7q)  Ap.  Diod.  X.  11,  ed.  Bekker. 

(8o)  xiv.  i.  § 16.  (8i)  De  Fin.  v.  29. 

(8a)  i.  96, 98.  . (83)  xx.  4. 

(84)  xxii.  16,  § 21—22. 

(85)  viii.  7,  ext.  2.  (86)  i.  2. 

(87)  Antiphon,  ap.  Biog.  Laert.  viii.  3 ; Diogenes  on  Thule,  ap.  Forph. 
Fyth.  12.  Concerning  this  Diogenes,  see  below,  ch.  viii.  § 6. 
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been  among  the  prisoners  taken  by  Cambyses  in  Egypt,  and 
that  having  been  transferred  to  Persia,  he  became  the  disciple 
of  the  magi,  especially  of  Zoroaster,  the  fountain-head  of  all 
sacred  mysteries.  (**)  Tliis  latter  account  makes  the  visits  of 
Pythagoras  to  Egypt,  and  to  Persia  or  Babylon,  involuntary, 
and  due  only  to  the  accident  of  his  being  a prisoner  of  war. 
lamblichus  describes  his  Egyptian  visit  as  voluntary,  but  says 
that  he  was  taken  from  Egypt  to  Babylon  as  a prisoner  by 
Cambyses,  (**)  and  that  he  there  enjoyed  the  instruction  of  the 
magi.  The  account  of  lamblichus  is,  that  Pythagoras  left 
Samos  at  the  age  of  eighteen,  in  the  reign  of  Polycratcs  j that, 
after  visiting  some  Greek  philosophers,  he  went  to  Sidon,  where 
he  associated  with  the  Syrian  priests;  that  he  next  passed 
twenty-two  years  in  Egypt;  that  he  was  transferred  from 
Egypt  to  Babylon,  where  he  passed  twelve  years ; and  that  he 
returned  to  Samos  at  the  age  of  fifty-six. 

According  to  Porphyry,  the  received  account  of  Pythagoras 
was,  that  he  learnt  geometry  from  the  Egyptians,  arithmetic 
from  the  Phoenicians,  astronomy  from  the  Chaldeeans,  and 
ascetic  observances  from  the  Magi.{**)  Polybius  remarks,  that 
the  priests  of  the  Egyptians,  the  Chaldseans,  and  the  Magi  were 
highly  honoured  by  the  early  Greeks  :(*')  this  remark  alludes 
to  the  stories  of  the  travels  of  the  ancient  Greek  philosophers. 

Alexander  Polyhistor,  who  lived  in  the  last  century  before 
Christ,  stated  that  Pythagoras  was  the  disciple  of  Nazaratus  the 
Assyrian,  and  that  he  also  received  lessons  from  the  Brachmanes 
and  the  Gauls.  (”)  By  the  Gauls  he  doubtless  meant  the 
Gruids,  who  were  conceived  as  sacerdotal  philosophers.  (“) 


(88)  Flor.  ii.  16.  Saidas,  in  TIv6ay6pat  Ed/iior,  states  that  Pythagoras 
was  the  disciple  of  Abaris  the  Hyperborean,  and  of  Zares  the  Magus,  and 
that  he  likewise  received  instmetion  among  the  Egyptians  and  Chaldsans. 

(89)  lamhlich.  vit.  Fyth.  § 19. 

(90)  Porph.  vit.  Pyth.  6.  For  the  visit  of  Pythagoras  to  Sidon,  and 
for  his  interconrse  with  the  successors  of  Mochus,  see  Iambi.  Pyth.  § 14. 

(91)  Ap.  Strab.  i.  2, 15  (p.  1120,  ed.  Bekker). 

(93)  Clem.  Alex.  Strom,  i.  15,  § 70. 

(93)  Bee  Diog.  Laert.  proesm.  i. ; Strab.  iv.  4,  4. 
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According  to  Plutarch,  (Enuphis  of  Heliopolis  was  the  in- 
structor of  Pythagoras.  According  to  Clemens  it  was  Sonchis, 
the  high  priest.  (®*) 

Dionysius  states  that  Polycrates  gave  Pythagoras  a letter  of 
recommendation  to  Amasis  which  implies  that  Amasis  was 
king  of  Egypt  at  the  time  of  his  visit.  Pliny  speaks  of  an  obe- 
lisk set  up  at  Rome  by  Augustus,  which  had  been  sculptured 
in  the  reign  of  Semneserteus ; and  he  adds  the  remark,  that 
during  this  king’s  reign  Pythagoras  was  in  Egypt. (**)  No  other 
mention  is  made  of  this  king : the  Egyptologists  suggest  that 
his  name  is  an  epithet  of  Amasis  ;(*^)  but  Pliny  evidently  sup- 
posed it  to  be  that  of  a king. 

(Enopides  of  Chios,  a Pythagorean  philosopher,  is  likewise 
stated  to  have  derived  instruction  respecting  the  sun’s  course, 
from  Egypt.  (**) 

Empedocles  is  mentioned  by  Pliny  and  Philostratus  as 
having  held  intercourse  with  the  Persian  magi.(”) 

The  residence  of  Democritus  in  Egypt,  and  his  travels  in 
Asia,  have  been  previously  mentioned  he  spoke  of  the 
Egyptian  geometers,  but  considered  them  as  his  inferiors  in 
scientific  knowledge. 

It  is  affirmed  by  Cicero,  that  Plato  visited  Egypt  for  the 
purpose  of  learning  the  science  of  numbers  and  astronomy 
from  the  priests : (*®')  this  statement  recurs  in  other  Latin 
writers.  (*"*) 

(94)  Flat,  de  Is.  et  Osir.  10 ; Clem.  Alex.  Strom,  i.  p.  131. 

(95)  viii.  3.  This  story  is  inconsistent  with  the  account  in  lamblichus 
vit.  Pyth.  11,  that  Pythagoras  escaped  secretly  from  Samos,  in  order  to 
avoid  the  despotism  of  Polycrates.  Ovid,  Met.  xv.  CO,  makes  Pythagoras 
fly  from  the  tyranny  of  Polycrates. 

(96)  Plin.  N.  H.  xxxvi.  14. 

(97)  Roth,  Gesch.  dcr  Abendl.  Philos,  vol.  ii.  p.  69,  notes. 

(98)  Above,  p.  132. 

(99)  Plin.  N.  H.  XXX.  L;  Philostrat.  vit.  Apollon,  i.  2. 

(100)  Above,  p.  137. 

(101)  De  Fin.  V.  29.  He  went  to  Egypt  ‘discendi  caask’  de  Rep. 
i.  10.  His  distant  travels  are  alluded  to  in  Tusc.  Disp.  iv.  19. 

(loa)  See  Val.  Max.  viii.  7.  ext.  3j  Lucan,  x.  181 ; Quintilian,  i.  12, 
§ 15.  Amm.  Marc,  above,  n.  84. 
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According  to  Apuleius,  Plato  went  to  Theodorus  at  Cyrene, 
in  order  to  learn  geometry,  and  to  Egypt  in  order  to  learn 
astronomy  from  the  priests.  He  was  prevented  by  wars  in 
Asia  from  visiting  the  ni^  and  the  Indians.  ('*’*)  This  state- 
ment recurs  in  Diogenes,  so  far  as  concerns  the  visits  to  Cyrene 
and  Egypt,  and  the  intended  visit  to  the  magi.(^°^)  His 
Egyptian  visit,  and  his  obligations  to  the  priests,  are  also  re- 
ferred to  by  Philostratns.  (^'’‘)  Clemens  describes  him  as  having 
learnt  geometry  from  the  Egyptians,  and  astronomy  from  the 
Babylonians.  (*®®)  His  Egyptian  journey  was  likewise  recognised 
by  Strabo  and  Plutarch. 

The  residence  of  Eudoxus  in  Egypt  appears  to  be  suffi- 
ciently attested,  but  its  duration  is  uncertain ; nor  is  it  pro- 
bable that  he  accompanied  Plato  to  that  country.  It  is 
not  pretended  that  Aristotle,  or  any  of  the  later  philosophers, 
received  instruction  from  the  Egyptians,  or  &om  any  oriental 
priests. 

'With  respect  to  the  alleged  visits  of  the  early  Greek  philo- 
sophers to  Egypt,  for  the  sake  of  profiting  by  the  lessons  of  the 
native  priests,  we  may  remark,  that  they  have  no  inherent  im- 
probability, so  far  as  distance  and  difficulty  of  communication 
are  concerned.  A faint  knowledge  of  Egypt  is  perceptible  even 
in  the  poems  of  Homer ; the  country  was  opened  to  the  Greeks 
in  the  reign  of  Psammetichus  (671 — 17  b.c.),  and  a Greek 
factory  was  established  at  Naucratis  in  that  of  Amasis  (560 — 
26  B.C.).  Solon  is  proved,  by  the  extant  remains  of  his  poetry. 


(103)  De  Dogm-  Plat.  i.  p.  1040,  'Valpy. 

(104)  iii.  § 8,  7. 

(105)  Vit.  Apollon,  i.  2. 

( 106)  Protrept.  c.  6,  § 70.  Compare  Ast,  Platons  Leben,  (Leipzig, 
1816).  p.  22—25.  Above,  p.  146 ; below,  p.  279. 

(107)  See  above,  p.  145.  A statement  respecting  a mystical  doctrine 
of  the  Egyptian  priests  is  cited  from  the  r^c  mpioiot  of  Eudoxus,  by 
Flut.  de  Is.  et  Osir.  6.  Concerning  this  work,  see  Ideler  on  Eudoxus, 
i.  p.  200.  See  likewise  above,  n.  52. 
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to  have  sailed  as  far  as  Egypt. (’•*)  According  to  Plutarch,  he 
there  communed  with  two  learned  priests,  Psenophis  of  Helio- 
polis, and  Sonchis  of  Sais.(^®“)  The  visit  of  Solon  to  Egypt  is 
alluded  to  by  Plato  in  the  Timseus.C’®)  The  physical  obstacles 
to  communication  with  Egypt,  even  in  the  sixth  century  before 
Christ,  were  not  very  formidable.  (”’)  We  could  believe  the 
fact,  if  it  were  sufficiently  attested ; but  there  is  a scarcity  of 
contemporary,  or  even  of  ancient  evidence.  The  whole  life  of 
Pythagoras,  as  it  is  delivered  to  us,  is  a scries  of  recent  fables  ; 
and  even  Egyptologists  admit  that  the  visit  of  Plato  to  Egypt 
is  doubtful. ('**) 

There  is  likewise  a similarity  in  the  names  of  the  learned 
Egyptian  priests,  which  betokens  repetition  and  poverty  of  in- 
vention. Sonchis,  the  informant  of  Solon,  is  also  a teacher  of 
Pythagoras;  another  teacher  of  Pythagoras  is  Qinuphis;  the 
teacher  of  Eudoxus  is  Chonuphis;  -that  of  Plato  is  Sech- 
nuphis.  ("*) 

The  later  Greeks  appear  to  have  been  wanting  in  that 
national  spirit  which  leads  modem  historians  of  science  to  con- 
tend for  the  claims  of  their  own  countrymen  to  inventions  and 
discoveries.  They  rather  sought  to  enhance  the  glorj'  of  their 
philosophers  hy  claiming  for  them  the  merit  of  ha\ing  intro- 
duced unknown  sciences  and  useful  inventions  from  foreign 
countries.  Long  journeys  by  land  were  at  that  time  impeded 


(108)  He  described  himself  as  having  made  some  stay 

NfiAoi)  «Vi  jr/K);Ko.7<r»,  KavwPiios  fyyv6(»  dsr^t. 

—Plat.  Sol.  26. 

(109)  Pint.  ih.  In  the  treatise,  de  Is.  et  Osir.  10,  he  likewise  mentions 
Sonchis. 

(no)  § 6,  p.  21.  Compare  Crit.  § 7,  p.  113. 

(in)  Alcaeus  mentioned  in  his  poems  that  he  had  visited  Egypt,  Strab. 
i.  2,  § 30. 

^12)  See  Bunsen.  Egypt,  vol.  i.  p.  60,  Eng.  Tr. 

The  travels  of  the  early  Greek  philosophers,  and  the  profound  science 
of  the  Egyptians  and  Chaldsans,  are  doubted  by  Ukert,  Geogr.  der  Gr. 
und  Bom.  vol.  i.  1,  p.  61,  i.  2,  p.  90. 

(113)  See  Lepsius,  Chron.  der  Mg.  p.  660. 
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by  serious  obstacles.  The  diffieulty  of  the  accomplishment,  the 
ardour  which  it  showed  in  the  cause  of  science,  and  the  love  of 
marvel  which  exaggerated  the  excellences  of  unknown  distance, 
probably  furnished  the  motives  for  this  tendency.  Thus 
Lycurgus,  the  ancient  lawgiver,  is  reported  not  only  to  have 
visited  Crete,  Asia  Minor,  and  Egypt,  in  search  of  political 
models  for  his  Spartan  reforms,  but  even  to  have  journeyed  to 
Libya,  Iberia,  and  India ; some  of  which  regions  could  scarcely 
have  been  known  by  name  to  his  countrymen  in  the  eighth  or 
ninth  century  before  Christ.  (’**) 

We  perceive,  particularly  in  Diodorus,  a disposition  to  trace 
everything  Greek  to  Egypt.  Thus  he  supposes  Dsedalus  to 
have  learnt  his  architectural  skill  in  that  country,  and  to  have 
built  the  Cretan  after  the  model  of  the  Egyptian  labyrinth.  (*’*) 
He  likemsc  describes  Orpheus  as  baWng  derived  his  religious 
doctrines  from  Egypt.  (”^)  Even  Homer,  the  great  national 

poet,  whom  Diodorus  was  contented  with  taking  to  Egypt  as  a 
visitor,  ("®)  was,  by  the  general  consent  of  late  writers,  con- 
verted into  an  Egyptian. 

Much  patriotic  feeling  existed  in  those  days  as  to  the  com- 
parative antiquity  of  nations.  The  Egyptians  asserted  their 
claims  to  be  the  most  ancient  of  mankind ; and  their  claims 
were  partially  admitted.  (■*)  This  circumstance  afforded  an- 

(114)  See  Plut.  Lye.  4.  Plutarch  says  that  Aristocratea,  the  aon  of 
Hipparchus,  is  the  only  writer  who  carried  him  to  the  three  latter  coun- 
tries. This  Aristocratea  was  a LacedtemoDian,  who  lived  in  the  first  or 
second  century  B.c.,  and  wrote  a work  entitled  Aa*d>w»d,  of  which  several 
fragments  are  extant.  Hie  authority  respecting  Lycurgus  is  at  least  as 

food  as  that  of  lamblichus  or  Clemens  respecting  Pythagoras.  See  Frag, 
list.  Or.  vol.  iv.  p.  332.  Strabo  likewise  states  that  Lycurgus  visit^ 
Egypt  in  order  to  study  its  laws,  x.  4,  § 19. 

(115)  See  Lepsius,  Chron.  der  JEg.  p.  41. 

(ii6)  i.  61,  97.  The  same  statement  is  made  by  Pliny,  xxxvi.  19. 
Compare  Hock’s  Ereta,  vol.  L p.  66 — 68. 

(117)  i.  69,  iv.  25.  (n8)  i.  69. 

(119)  ^Ofitjpoy  ol  TT\u<rroi  hlyvimov  <f>alttov<riyt  Clem.  AleX.  Strom.  i.  15, 
§ 6.  Compare  Heliodor.  .£th.  iii.  14. 

(i3o)  See  Herod,  ii.  2;  Plat.  Tim.  § 5,  p.  22;  Apollon.  Rliod.  iv.  265 
— 270 ; Joseph,  cont.  Apion.  i.  § 2.  Aristotle  speaks  of  the  great  antiquity 
of  the  Egyptians : o2to<  yap  apj^aiararot  piv  doKoCaiy  tiyai,  Pol.  vii.  10. 
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other  ground  for  finding  the  origins  of  Greek  philosophy  in 
Egypt. 

After  the  diffusion  of  Christianity,  a further  powerful 
motive  was  added  for  attributing  the  origins  of  Greek  sciences 
to  the  Egyptians,  the  Phoenicians,  the  Persians,  and  the  Baby- 
lonians. Like  these  nations,  the  Jews  were  barbarians;  they 
belonged  to  a non-Hellenic  race ; and  the  Christian  apologists 
sought  to  remove  the  prejudice  of  the  Greeks  and  Bomans 
against  a foreign  religion,  by  showing  that  the  Greeks  owed 
their  philosophy  to  foreigners.  The  merely  Jewish  writers, 
such  as  Josephus,  likewise  shared  in  this  feeling. 

Lactantius  expresses  his  wonder  that  Pythagoras  and  Plato, 
who  visited  the  Egyptians  and  the  magi  of  Persia  in  order  to 
learn  their  sacred  rites,  should  not  have  visited  the  Jews  for 
this  purpose.  ('**)  This  wonder  was  not  shared  by  other  writers, 
who  supposed  those  philosophers  to  have  drunk  at  the  sacred 
Jewish  fountain.  Thus  Eusebius  states  that  Pythagoras  visited 
Babylon,  Egypt,  and  Persia,  and  conversed  with  the  priests 
and  magi ; and  that  his  visits  were  said  to  have  fallen  at  the 
time  when  some  of  the  Hebrews  were  residing  in  Egypt  and 
Babylon.  ('“) 

Josephus  and  Origen  concur  in  stating  that  Pythagoras  was 
indebted  for  much  of  his  philosophy  to  the  Jews  ;('**)  and 
Theodoret,  an  eminent  ecclesiastical  writer  of  the  fifth  century, 
speaks  of  Pythagoras,  Anaxagoras,  and  Plato,  as  having  derived 
some  sparks  of  the  truth  from  Moses.  ('**)  It  is  declared  by 
Clemens  that  the  dislike  of  anthropomorphism  attributed  to 
Numa  was  a belief  which  descended  to  him  from  Moses  through 
the  medium  of  the  Pythagorean  philosophy;  the  connexion  of 


(lai)  Biv.  Inst.  iv.  2. 

(122)  Pnep.  Evang.  x.  4,  p.  470. 

(123)  Joseph,  contr.  Apion.  i.  22,  and  Origenes  contr.  Cels.  i.  13.  See 
Fraem.  Hist.  Gr.  vol.  iii.  p.  .S6,  41.  Compare  Porph.  vit.  Pyth.  11,  with 
Eiesaling's  note,  vol.  ii.  p.  22. 

(124)  Ortcc.  Affect,  ii.  61,  p.  79,  ed.  Gaisford.  The  metaphor  is  bor- 
rowed from  Clem,  Alex.  Paid.  ii.  1,  § 18. 

(125)  Strom,  i.  15,  § 71. 
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Pythagoras  with  the  doctrines  of  Moses  being  not  less  fabulous 
than  the  connexion  of  Numa  with  the  doctrines  of  Pytha- 
goras. (^®*)  The  same  writer  states  that  Plato  learnt  legislation 
and  religion  from  the  Hebrews  and  that  he  was  not  igno- 
rant of  David he  even  calls  Plato  ‘the  Hebrew-instructed 
philosopher.’ ('**)  Numenius  the  Pythagorean,  who  lived  in 
the  age  of  the  Antonines,  said  that  Plato  was  nothing  but 
Moses  in  an  Attic  dress.  (^^*’)  Eusebius  fuUy  adopts  the  same 
view,  and  suggests  that  Plato  may  have  acquired  a knowledge 
of  the  Mosaic  doctrines  from  the  Jews  who  resided  in  Egypt 
under  the  Persian  dominion.  The  same  origin  for  the 
teaching  both  of  Pythagoras  and  Plato  was  likewise  claimed  in 
the  spurious  treatise  published  under  the  name  of  the  Jew 
Aristobulus.(^**)  Augustine  inclines  to  the  opinion  that  Plato 
was  acquainted  with  the  Hebrew  Scriptures;  but  he  shows 
that  the  story  of  the  philosopher  having  met  Jeremiah  in 
Egypt,  and  having  there  heard  his  prophecies,  is  inconsistent 
with  chronology.  (***) 

§ 6 The  true  character  both  of  the  Babylonian  and  the 
Egyptian  priests,  as  astronomers,  seems  to  have  been,  that 
from  an  early  period  they  had,  induced  by  the  clearness  of 
their  sky,  and  by  their  seclusion  and  leisure — perhaps  likewise 
stimulated  by  some  religious  motive — been  astronomical  ob- 
servers. Their  observations  were  rude,  and  unassisted  by 


(136)  See  the  Anther's  Inquiiw  into  the  Cred.  of  the  Early  Bom.  Hist. 
Tol.  i.  p.  449 } Schwegler,  Rom.  Gesoh.  vol.  i.  p.  560. 

(137)  Protrept.  c.  6,  § 70. 

(138)  Psed.  ii.  1,  § 18. 

(139)  6 'Efipaiay  <pik6<ro<f>ot,  Strom.  1.  1,  § 10. 

(130)  ri  yap  tari  HXartov  fj  Muvo'^r  amKt^catf ; the  words  of  Numenins, 
cited  in  Clem.  Strom,  i.  32.  § 150.  Suidas  in  No^mot,  Enseb.  Prrnp. 
Erang.  xi.  10.  Compare  the  art.  Numenitu  in  Dr.  Smith’s  Diet,  of  Anc. 
Biogr. 

(131)  Pr»p.  Ev.  xi.  8. 

(133)  Clem.  Strom,  i.  22,  § 150.  Compare  Valekenaer,  Diatribe  de 
Aristobulo,  reprinted  in  the  Mh  voL  of  Gaisford’s  edition  of  Eusebius 
Prmp.  Evang. 

G33)  Civ.  Dei,  viii.  11,  xi.  21. 
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instrumentB ; and  were,  doubtless,  but  irrc^larly  and  imper- 
fectly recorded  ; it  may  be  reasonably  suspected  that  they  were 
directed  particularly  to  phenomena,  such  as  eclipses,  to  which 
a superstitious  interest  attached. (’**)  We  cannot,  consistently 
with  the  capacity  and  tendencies  of  the  Oriental  mind,  suppose 
that  either  of  these  nations  ever  rose  to  the  conception  of 
astronomy  as  a science ; that  they  treated  it  with  geometrical 
methods ; or  that  they  attempted  to  form  a system  of  the 
universe  founded  upon  an  inductive,  or  even  upon  a speculative 
basis.  The  knowledge  of  geometry  ascribed  to  the  Egyptians 
seems  merely  to  have  grown  out  of  their  skill  in  land- 
measuring. All  the  extant  evidence  goes  to  prove  that  the 
scientific  geometry  of  the  Greeks  was  exclusively  their  own 
invention.  It  may  be  doubted  whether  any  Chaldsean  or 
Egyptian  priest  had  a mind  sufficiently  trained  in  abstract 
reasoning  to  be  able  to  follow  the  demonstrations  of  the  pro- 
perties of  the  conic  sections  invented  by  Apollonius.  (^*^) 

§ 7 One  of  the  earliest  subjects  to  which  astronomical 
observation  was  directed  must  necessarily  have  been  the  deter- 
mination of  the  solar  year.  It  is  highly  probable  that  by 
observing  the  equinoxes  and  solstices,  (^®*)  and  the  heliacal 
risings  of  particular  stars,  the  Chaldsean  and  Egyptian  priests 
may,  at  an  early  period,  have  approximated  closely  to  its  true 


(134)  Herodotiu  points  out  the  peculiar  addiction  of  the  Egyptians  to 

observances  connected  with  the  worship  of  their  gods : nt- 

purtrvt  tovTtt  paXtara  nayror  dvOpanai/,  il.  37. 

(135)  Brugsch,  Hist.  d'Egypte,  part  i.  p.  39,  admits  that  the  astronomy 
of  the  ancient  Egyptian  priests  was  not  scientific.  ‘ L'astronomic  (ho 
says)  n’^tait  pas  chez  eux  cette  science  math^matique  qui  calcule  les 
mouvements  aes  astres,  en  constniisant  les  grands  systimes  qui  compo- 
sent  la  sphere  celeste.  C'dtait  plut6t  un  recueil  d'obserrations  des  ph6uo- 
mdnes  periodiques  du  ciel  et  du  pays  6gyptien,  dont  le  rapport  r^ciproque 
ne  pouvait  ^chopper  longtemps  aux  yeux  des  pr€tres,,qui  observaient  dana 
ces  nuits  claires  de  I’Egypte,  lea  asterismes  brillants  du  ciel.  Leurs  con- 
naissances  aatronomiques  4taient  fonddes  aur  la  base  de  I’empirisme,  et  non 
BUT  cells  d’une  observation  mathdmatique.' 

(136)  Oeminns,  0.  6,  p.  19,  states  that  the  Egyptians  particularly  ob- 
served the  solstices. 
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length,  the  most  important  fact  with  respect  to  the  notation  of 
time  for  chronological  purposes. 

Herodotus  informs  us  that,  in  his  time,  the  Egyptian  year 
consisted  of  360  days,  to  which  five  complementary  days  were 
added,  making  a year  of  365  days.(^’^)  He  says  nothing  of 
any  further  correction.  If,  therefore,  Herodotus  is  accurate  in 
his  statement,  the  Egyptian  year  in  his  time  was  less  exact 
than  the  year  of  the  Greek  octaeteric  cycle,  which  implied  a 
knowledge  of  the  odd  quarter  of  a day. 

Strabo  states  that  Plato  and  Eudoxus  journeyed  together  to 
Egypt,  and  passed  thirteen  years  at  Heliopolis,  for  the  purpose 
of  extracting  the  scientific  knowledge  of  the  priests ; who  coiji- 
municated  some  of  their  discoveries,  but  concealed  the  chief 
part.  Among  the  scientific  truths  which  they  imparted,  was 
the  excess  of  time  beyond  365  days  in  the  year.  ‘ Up  to  this 
period  (Strabo  remarks)  the  true  length  of  the  year  was  un- 
known by  the  Greeks,  together  with  many  other  truths ; until 
the  later  astronomers  obtained  them  from  Greek  translations  of 
the  writings  of  the  Egyptian  priests.  They  still  continue  to 
derive  information  from  the  writings  of  the  Egyptian  priests, 
as  well  as  of  the  Chaldaeans.’('*®)  This  statement  is  inconsistent 
with  all  that  we  know  respecting  the  progress  of  astronomy  and 
the  history  of  the  calendar  in  Greece.  The  Metonic  cycle, 
which  was  a reform  of  the  previous  octaeteric  cycle,  preceded 
the  visit  of  Eudoxus  to  Egypt;  and  the  octaeteric  cycle  as- 
sumed a year  of  365^  days.  Hipparchus,  moreover,  who 
preceded  Strabo  by  a centuiy  and  a half,  determined  the  length 
of  the  year  with  an  exactitude  unknown  to  the  native  Egyptian 
priests,  and  by  methods  which  surpassed  their  comprehension. 
No  mention  is  made  elsewhere  of  scientific  astronomical  trea- 
tises by  Egyptian  priests,  or  of  Greek  translations  of  these 
treatises.  Strabo  must  conceive  them  to  be  of  later  origin  than 
the  visit  of  Plato  and  Eudoxus ; for  he  says  that  these  philo- 
sophers consumed  thirteen  years  at  Heliopolis  in  Egypt,  in  a 

(137)  iL  4.  See  above,  p.  266.  (138)  xvii.  i.  § 29. 
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partially  successful  attempt  to  induce  the  native  priests  to 
divulge  their  scientific  knowledge : whereas,  if  this  astrono- 
mical knowledge  had  been  already  consigned  to  written  and 
published  treatises,  it  would  have  been  easy  to  find  Greeks 
resident  in  Egypt  who  could  interpret  them  into  Greek. 

It  does  not  consist  with  this  account,  that  the  priests  of 
Thebes  are  represented,  both  by  Diodorus  and  Strabo,  as  being 
singular  in  using  a year  of  865  J days;  and  in  providing  for  the 
additional  quarter  of  a day  by  an  intercalary  arrangement.  It 
is  particularly  mentioned  by  Diodorus,  that  they  determined 
their  year  by  the  sun,  not  by  the  moon.('®*)  In  the  time  of 
liorapollo,  the  Egyptian  year  consisted  of  365  days,  and  an 
additional  day  was  intercalated  every  fourth  year,  as  in  the 
Julian  calendar. 

Strabo  admits  that  the  Egyptian  priests  of  his  own  day 
were  destitute  of  all  scientific  and  astronomical  knowledge ; 
and  that  they  had  degenerated  into  mere  guides  and  cieerones, 
who  showed  the  temples  and  their  curiosities  to  foreigners.  He 
adds  that  a certain  priest  named  Chaeremon,  who  accompanied  the 
prefect  iElius  Gallus  from  Alexandria  in  his  ascent  of  the  Nile, 
pretended  to  the  possession  of  science,  but  that  his  pretensions 
were  generally  treated  with  ridicule  and  contempt.  ('*')  iElius 
Gallus  was  the  intimate  friend  of  Strabo : he  was  prefect  of 
Egypt  in  the  years  twenty-four  and  twenty-five  b.c. 

Macrobius  indeed  declares  that  the  year  of  the  Egyptians  had 
always  been  correct ; (***)  but  the  accounts  of  its  duration  are 
fluctuating, (’“)  and  it  is  certain  that,  at  the  time  of  the  Julian 
reform,  the  Egyptian  calendar  contained  a year  of  365  days ; 
which,  not  being  rectified  by  any  intercalation,  fell  one  day 


(139)  Died.  i.  60;  Strab.  xvii.  1.  § 46. 

(140)  TrrjHUTjjfn^ht  mptaa^v  Tjfifpav  dpt$fwva'it>  Alyvtmoi'  tA  yap  Wir- 
trapa  rcrapra  ijp^pav  dirapW^fi,  i.  5. 

(141)  xvii.  1,  § 29.  An  attempt  to  defend  the  learning  of  Cheeremon 
is  made  by  Bunsen,  Egypt,  vol.  i.  p.  92—4,  Engl.  tr. 

(143)  Anni  certns  modus  spud  solos  semper  .^gyptios  fuit,  aliarum 
gentium  dispari  numero  pari  errore  nutabat,  Saturn,  i.  12,  § 2. 

(143)  See  above,  § 4. 
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behind  the  true  time  every  four  years,  and  was  therefore  a 
vague  or  movable  year.  As  soon  as  the  length  of  the  true  or 
fixed  solar  year  was  known,  it  must  have  been  manifest,  even 
to  persons  unversed  in  astronomical  or  mathematical  science, 
that  the  movable  year  of  365  days  and  the  fixed  year  of  365  J 
days  could  not,  after  starting  from  the  same  point,  again 
coincide,  until  a cycle  of  4 x 365,  that  is  of  1460  years,  had 
been  completed.  This  was  a matter  of  simple  computation, 
and  was  quite  independent  of  astronomical  observation.  In  this 
light  it  is  viewed  by  Oeminus  in  his  astronomical  treatise,  who 
remarks  that  every  Egyptian  festival  will  circulate  round  the 
year  in  a cycle  of  1460  years  ;(^*‘)  and  Dio  Cassius,  in  his 
account  of  the  Julian  reform  of  the  calendar,  appears  to  refer 
to  the  same  fact.  (’**) 

§ 8 As  the  movable  Egyptian  year  was  held  to  have 
originally  begun  at  the  heliacal  rising  of  the  Dog-star,  which 
was  contemporaneous  with  the  ordinary  commencement  of 
the  inundation  of  the  Nile — this  period  was,  by  late  writers, 
entitled  the  Canicular  or  Sothiac  period — Sothis  being  the 
Egyptian  name  for  the  Dog-star,  and  the  month  Thoth 
being  the  first  month  of  the  Egyptian  year.(’“)  Censorinus, 
writing  in  the  year  238  a.d.,  remarks  that  the  first  of  Thoth 


(144)  c.  6,  p.  19. 

(145)  Tovro  6'  A fv  iuzrpiB^t  vXrfv  Ka$*  Strop  /ittipot 

flip  TpuiKOP0t)iupovt  rout  Xoyi(opTai,  iittira  eVt  irairi  ry  <r«t  rat  trt'vrt 

f)pipat  tTrdyovtriP,  6 Si  Stj  Kattrap  ft  pfpnt  !irra  ravrat  Tf  *ol  t6s  rrtpar  Svo,  At 
ipSe  prjpSe  atpriXrPf  tprjppotrep.  TTfp  pivrot  plav  tt}P  fV  roiu  Ttrapnjpopioap  ovp~ 
nXtipovpipTiP  Sia  trim  *aJ  aur&t  irip  itrnyaytv,  Sxrrt  pr/Siv  7rt  rit  &pat  avrap 
nXffp  iXa^ioTOP  trapnXXtrn’gtp*  ip  yovp  xai  TtrpaKotriois  tai  i^rjKOvra  xal 

cul  Trft  [7rf<n  P]  piat  SXXrjr  rfpipas  ipffoXtptrv  AfoKrai.  Dio  Cass,  xiiii.  26.  As 
this  passage  stands,  Dio  states  that  the  period  of  3654  days  falls  short  of 
the  true  year,  and  that  it  loses  a day  in  1461  years.  In  fact,  however, 
this  period  is  slightly  in  excess  of  the  true  year ; and  it  was  this  excess 
which  necessitated  the  Gregorian  reform  of  the  calendar.  The  probability 
is  that  Dio  misunderstood  some  statement  of  the  difference  between  the 
Egyptian  year  of  365  days  and  the  Julian  year  of  3654  days. 

( 146)  See  Censorin.  c.  18,  who  considers  the  Canicular  period  as  founded 
upon  computation.  For  an  account  of  the  Canioular  period,  see  Ideler, 
Caron,  vol.  i.  p.  126 — 139  ; Boeckh,  Manetho^.  18 ; Bunsen,  Egypt,  vol. 
iiL  p.  43,  73,  Engl.  tr. ; Lepsins,  Chron.  der  JEg.  p.  166. 
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fell  on  the  25th  of  June;  and  he  infers  that  this  current 
year  was  the  hundredth  year  of  the  Canicular  cycle,  because 
one  hundred  years  earlier  the  first  of  Thoth  fell  on  the  20th 
of  July,  which  he  assumes  to  be  the  time  of  the  rising  of 
the  Dog-star.  His  statement  is  founded  on  mere  compu- 
tation ; it  docs  not  justify  us  in  supposing  that  the  Canicular 
period  was  used  in  practice,  or  that  it  differed  from  those  astro- 
nomical cycles,  of  which  so  many  varieties  were  devised  by  the 
ancient  astronomers.  Firmicus  applies  this  cycle  to  a different 
purpose : he  says  that  in  1461  years,  the  sun  and  moon,  and 
the  five  planets,  return  to  their  original  stations,  and  complete 
the  great  year  of  the  universe.  (*^) 

Syncellus  cites  a passage  of  an  ancient  chronicle,  in  which 
mention  is  made  of  a great  cosmical  period  of  36,525  years ; 
and  this  period  is  further  divided  by  25,  so  as  to  reduce  it  to 
periods  of  I tOl  years.('‘*)  The  entire  cycle,  which  is  attri- 
buted to  the  Greeks  as  well  as  to  the  Egyptians,  has  evidently 
been  formed  by  the  multiplication  of  1461  by  25.  The  ‘ancient 
chronicle’  cited  by  SynccUus,  is  referred  by  Bocckh  to  the  inter- 
val between  the  third  and  fifth  centuries the  statement  is 
made  on  the  authority  of  astrological  productions  of  late 
origin. It  is  to  be  observed  that  neither  this  cycle,  nor  its 
subdivisions,  are  in  any  way  connected  with  the  rising  of  Sirius. 

Others  identified  the  great  cosmical  year  with  the  life  of  the 
phoenix  ;(***)  and  hence,  as  we  learn  from  Tacitus,  some  late 


(147)  Censorin.  c.  21.  Compare  Ideler,  ib.  p.  127 ; Clinton,  Fast. 
Bom.  ad  ann.  238,  who  rightly  reads  Pit  for  Ulpii  in  Cenaorinus. 

(148)  Quantis  etiam  conversionibas  major  ille,«uem  ferunt,  perfloeretur 
annua,  <^ui  quinejue  has  atellaa,  lunam  etiam  ac  aolem,  locis  auia  originibua 
que  reatituit,  qui  mille  quadringentorum  et  aexaginta  oniua  annorum  cir- 
ooitu  terminator,  Pnef.  ad  Astrun. 

(149)  Tol.  i.  p.  95 — 7,  ed.  Bonn,  of.  p.  30,  64.  The  passage  is  rightly 
interpreted  by  Boeckb,  Manetho,  p.  46. 

(150)  See  Boeckh,  ib.  p.  62 — 7. 

(151)  Concerning  these  productions,  aee  Bredow,  in  Syncellus,  ed. 
Bonn,  Tol.  ii.  p.  42.  For  the  yertsci  of  Hermes,  aee  Fab.  Bibl.  Or.  vol.  i. 
p.  87,  Harlea. 

(152)  Plin.  X.  2 ; Solin.  c.  33,  § 11—13 ; HorapoU.  ii.  57. 
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writers  (departing  from  the  authority  of  Herodotus,  who  assigned 
a period  of  500  years  to  the  life  of  the  phoenix),  made  that 
period  consist  of  1461  years.  ('^)  The  idea  of  a great  cosmical 
year,  at  the  close  of  which  the  heavenly  bodies  return  to  their 
original  stations,  occurs  in  Plato,  and  is  repeated  by  many  sub- 
sequent authors.  ('**)  This  fanciful  notion  seems  to  have  been 
shared  by  the  Chaldman  astronomers ; for  Berosus  is  reported 
to  have  declared,  that  when  all  the  planets  met  in  the  sign  of 
Cancer,  the  world  would  be  submerged  by  a great  deluge ; and 
when  they  all  met  in  the  sign  of  Capricorn,  it  would  be  visited 
by  a great  conflagration. 

Theon  of  Alexandria,  who  lived  in  the  fourth  century,  in  an 
extant  fragment  upon  the  Rising  of  the  Dog-star,  reckons  an 
era  of  Menophres  as  beginning  in  the  year  1322  ».c.('“) 
This  year  corresponds  with  the  first  year  of  the  Canicular 


(153)  Ann.  vi.  28.  Compare  Herod,  ii.  73,  who  is  followed  by 

nnmerous  writers.  Other  authors,  as  Claudian  and  Lactantius,  in  their 
poems  on  the  pheenix,  double  this  period,  and  extend  the  life  of  the  mar- 
vellous bird  to  1000  years.  See  l^psins,  ib.  p.  181.  Fiiny,  x.  2,  on  the 
authority  of  Mamilius,  a senator,  reports  that  the  life  of  the  phoenix  lasted 
for  540  years ; and  this  number  is  conflrmed  by  Solinus,  c.  33,  § 12. 
Lepsius,  p.  170,  proposes  to  read  kcdlxi  for  dxl  ; but  his  conjecture 
is  arbitrary  and  improbable.  Suidas,  in  makes  the  period  654 

years.  Cbseremon,  ap.  Tzetz.  Chil.  v.  6.  fixes  it  at  7006  years.  Others, 
according  to  Solinus,  made  the  life  of  the  phoenix  last  for  12954  years,  § 13, 
which  is  the  long  year  of  Cicero.  Concerning  the  pheenix,  see  Horapollo, 
ed.  Leemans,  p.  2^.  A phoenix  was  exhibited  at  Rome,  in  the  censorship 
of  the  Emperor  Claudius,  800  U.C.,  and  the  fact  was  entered  in  the  Ada 
Urbit,  the  official  journal  of  Borne,  Plin.  x.  2 ; Solin.  0.  33,  § 14. 

(154)  See  Martin,  Tim5e,  tom.  ii.  p.  78—80;  and  the  authors  cited  by 
him ; Arago,  Pop.  Astr.  b.  33,  c.  43.  Cicero,  ap.  Tac.  de  Caus.  Corr.  El. 
16,  assigns  a duration  of  12954  years  to  the  great  year.  Macrob.  Comm. 
Somn.  Scip.  ii.  11,  § 11,  fixes  it  at  1500  years.  Sextus  E^iricus,  adv. 
Mathem.  i.  105,  p.  747,  Bekker,  at  9977  years.  Achilles  Tatius,  o.  18, 
p.  81,  defines  the  long  years  of  the  superior  planets  as  follows : that  of 
Saturn,  at  350,635  years ; that  of  Jupiter  at  170,620  years ; that  of  Mars 
at  120,000  years.  Concerning  the  dn-oiuiTiurnunc,  or  long  year,  see  Hora- 
pollo, ii.  57.  Ptolemy,  Tetrabibl.  i.  2,  considers  the  hypothesis  of  a great 
year,  at  the  end  of  which  the  heawsnly  bodies  are  restored  to  the  places 
where  they  stood  with  regard  to  the  earth  at  its  beginning,  as  groundless 
and  fanciful. 

(155)  Sen.  Nat.  Qua»t.  iii.  29. 

(156)  See  Biot,  Becherches  sur  plusieurs  Points  de  TAstronomie  Egyp- 
tienne  (Paris,  1823),  p.  306. 
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period,  whose  termination  is  mentioned  by  Cenaorinus  (1322 
139=1461) ; and  therefore  it  may  be  inferred  that  the  era  of 
Menophres  was  a period  of  1461  years,  ealeulated  backwards 
from  the  year  139  a'.d.,  in  which  the  first  of  Thoth  in  the 
Egyptian  movable  year  occupied  its  proper  place  at  the  rising 
of  the  Dog-star. 

Columella  transfers  this  principle  of  calculation  to  the  sun’s 
course  as  measured  in  days ; he  declares  that  a quadriennial 
period,  consisting  of  1461  days,  brings  the  sun  back  to  the 
place  of  the  zodiac  from  which  it  commenced  its  course,  and 
constitutes  the  great  solar  year.(*^’')  This  fanciful  idea  is 
founded  on  the  intercalary  period  of  the  Julian  calendar.(^^) 

The  Canicular  period  is  not  mentioned  by  Herodotus,  or 
Aristotle,  or  Aratus ; or  indeed  by  any  writer  anterior  to  the 
Christian  cra.('®’)  It  is  not  even  alluded  to  by  Diodorus,  who 
is  BO  copious  on  Egyptian  antiquities.  It  is  an  imaginary  cycle, 
apparently  of  late  origin,  though  founded  on  a simple  compu- 
tation. This  computation  rests  exclusively  upon  a comparison 
of  the  year  of  365^  days  with  the  year  of  363  days ; and  has 
no  necessary  connexion  with  the  rising  of  the  Dog-star.  The 
importance  which  has  been  attached  to  the  Sothiac  cycle 


(157)  De  Be  Bust.  iii.  6. 

(158)  Colnmells  quotes  Yirifil ; he  sppem  to  hare  lived  in  the  first 
half  of  the  first  century  after  Christ.  Hu  time  is  therefore  subsequent  to 
the  Julian  reform. 

(159)  See  Lepsius,  ib.  p.  167.  The  treatise  mp'i  ZuAwr,  attributed  by 
Syorollus,  Tol.  i.  p.  72,  to  Manetho,  is  regarded  as  spurious  by  the  modem 
critics.  See  Boeckh,  Manetho,  p.  14;  Bunsen,  Egypt,  vol.  i.  p.  660, 
E.  T. ; L^ius,  Chron.  der  Alg.  p.  413 ; MUIler,  Fragm.  Hist.  Gr.  vol.  ii. 
p.  612.  Boeckh  thinks  that  the  dedication  to  Ptolemy  Philadelphua  is  not 
earlier  than  the  third  century  after  Christ.  There  is  nothing  to  show 
that  it  referred  to  the  Canicular  cycle.  SynccIIus  speaks  of  the  fifth  year 
of  Concharis,  the  twenty-fifth  king  of  the  sixteenth  dynasty  of  the  Canicular 
cycle,  in  Manetho,  vol.  i.  p.  193,  ed.  Bonn.  It  is  agreed  by  modem  critics 
that  these  words  are  not  to  be  taken  as'proving  the  mention  of  the  Canicu- 
lar cycle  by  Manetho.  See  Letronne  in  Biot,  Becherches  sur  TAnnto 
vague  des  Egyptiens,  p.  670 ; Mem.  de  TAcad.  des.  Inscr.  1836,  vol.  xii. 
part  ii.  p.  Ill : Boeckh,  Manetho,  p.  74 — 6,  229 ; Lepsius,  Chron.  der  Mg. 
p.  419 ; Letronne,  Mem.  de  I’Acad.  xii.  2,  p.  Ill  (1836),  thinks  that  the 
Sothiac  period  was  unknown  to  the  ancient  Egyptians ; and  that  it  was 
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by  modern  writers,  and  the  computations  based  upon  its  sup- 
posed antiquity,  seem  to  be  equally  groimdlesa  What  this 
cycle  really  attests  is,  the  retention  of  a civil  year  of  365  days, 
after  it  was  known  that  the  true  year  was  longer  by  a quarter 
of  a day. 

Syncellns  speaks  of  Ptolemy  having  exhibited  certain  astro- 
nomical calculations  for  a period  of  1476  years  from  the  death 
of  Alexander ; in  other  words,  by  the  restoration  of  one  Egyp- 
tian ycar.(^*®)  This  passage  shows  that  Ptolemy  regarded  the 
period  of  1476  years  as  a period  obtained  only  by  computation ; 
and  that  he  described  it  as  formed  by  the  readjustment  of  the 
Egyptian  year  of  365  days  and  the  true  solar  year.  The  num- 
ber, as  reported  by  Syncellus,  is  not,  however,  the  exact 
equation  for  the  two  years. 

The  aUeged  existence]  of  a year  of  four  months,  of  three 
months,  of  two  months,  of  one  month,  and  even  of  a single 
day,  in  Egypt,  would  probably  be  referred,  by  the  cham- 
pions of  the  hypothesis  of  profound  astronomical  science  among 
the  Egyptian  priests,  to  a primitive  period  of  ignorance,  and 
would  by  this  arbitrary  supposition  be  reconciled  with  their 
theory.  It  is  therefore  unnecessary  to  insist  on  these  discor- 
dant years,  though  they  rest  upon  as  good  evidence  as  many 
of  the  received  proofs  of  the  profound  science  of  the  Egyptian 
priests. 

§ 9 Diodorus  dwells  upon  the  advantages  wliich  the  here- 
ditary character  of  the  Chaldsean  priesthood  afforded  for  the 
sober  cultivation  of  science,  in  comparison  with  the  rivalries 
and  disputatious  habits  of  the  Greek  philosophic  sects ; and  he 
affirms  that,  for  antiquity  and  carefulness  of  astronomical  obser- 


probably  even  unknown  to  Manetho,  who  never  employs  it : be  remarks 
that  it  is  only  cited  by  Censorinus,  Clemens  of  Alexandria,  Chalcidius,  and 
Syncellus  ; and  be  supposes  that  it  may  not  improbably  bo  an  invention  of 
the  Alexandrine  astrologers. 

(160)  Vol.  i.  p.  389,  ed.  Bonn. 

(161)  See  above,  p.  32.  Boeckh,  Manetho,  p.  63—64.  On  the  Egyp- 
tian year,  see  La  Nauze,  Acad,  des  B.  L.  xiv.  p.  346 ; and  the  Memoir  of 
Fourier  in  the  French  work  on  Egypt,  tom.  i.  803. 
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ration,  the  Chaldseans  stood  pre-eminent  among  the  ancient 
nations.  We  are  assured  by  Herodotus  that  the  sundial,  and 
the  division  of  the  day  into  twelve  parts  (afterwards  called 
hours),  for  which  the  sundial  afforded  a measure,  came  to  the 
Greeks  from  the  Babylonians.  (**-)  This  rude  and  obvious  mea- 
sure of  diurnal  time  Cannot  be  considered  as  indicating  any 
great  proficiency  in  astronomy. 

The  Scholiast  to  Aratus  states  that  the  Greeks  derived  their 
tables  of  stars  from  the  Egyptians  and  Chaldseans  hut 
what  authority  there  was  for  this  statement,  or  what  was  the 
value  or  extent  of  the  tables  alleged  to  have  been  received,  we 
cannot  now  discover. 

The  story  of  the  astronomical  observations,  extending  over 
31,000  years,  sent  from  Babylon  to  Aristotle,  would  be  a con- 
clusive proof  of  the  antiquity  of  the  Chalda;an  astronomy,  if  it 
were  true.('**)  But,  as  Delambre  has  remarked,  it  has  all  the 
appearance  of  a fable.  ('“*)  This  remarkable  fact  was  certainly 
not  mentioned  by  Aristotle  himself  in  any  of  his  published 
works.  If  it  had  been,  the  mention  of  it  would  not  have  escaped 
the  research  of  his  diligent  commentator  Simplicius,  who  quotes 
it  from  Porphyry,  a writer  of  the  third  century.  We  are  re- 
quired, moreover,  to  believe  not  only  that  Aristotle  was  silent 
as  to  this  enormous  mass  of  obsen-ations,  but  that  they 
perished  without  leaving  a trace.  Not  even  Eudemus,  or  any 
other  of  the  disciples  and  immediate  successors  of  Aristotle, 
seems  to  have  noticed  them.  Their  existence  was  equally 
unknown  to  the  astronomers  of  the  Alexandrine  School.  The 
authentic  reading  of  the  passage  exhibits  the  incredible  number 
of  31,000  years  j and  this  objection  to  the  truth  of  the  story 
cannot  be  removed  by  adopting  an  unauthorized  reduction 
derived  from  a Latin  translation.  Other  writers,  indeed,  who 
give  the  portentous  numbers  of  720,000,  or  470,000,  or  270,000 


(i6a)  Diod.  ii.  29 — 31 ; above,  p.  176. 

(163)  Ad  Arat.  752.  (164)  Above,  p.  263. 

(165)  Hilt.  Astr.  Ano.  vol.  i.  p.  308. 
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years,  for  the  duration  of  the  series  of  Babylonian  observations, 
show  that  Porphyry  was  moderate  in  his  statement. 

That  the  Babylonian  and  Egyptian  priests,  enjoying  the  ad- 
vantages of  a clear  and  cloudless  sky  during  a large  portion  of 
the  year,  had  made  astronomical  observations,  particularly  upon 
the  planets,  before  the  Greeks  had  begun  to  observe  the  heavens 
systematically,  need  not  be  doubted.  It  is  proved  by  the  dis- 
tinct testimony  of  Aristotle ; who,  however,  seems  to  imply 
that  the  results  of  their  observations  reached  the  Greeks  by 
means  of  oral  communications. 

Eudoxus  is  said  to  have  derived  his  knowledge  of  the  mo- 
tions of  the  planets  from  Egypt ; and  Conon  to  have  made 
a collection  of  eclipses  observed  by  the  Egyptians.  ('**)  But 
whatever  the  efforts  of  the  Egyptian  priests  may  have  been, 
they  were  useless  to  tbc  scientific  School  of  Alexandria,  who 
must  have  had  access  to  whatever  existed,  through  the  patron- 
age of  their  Greek  kings.  Ptolemy  never  mentions  an  obser- 
vation made  by  a native  Egyptian. 

Hipparchus  may  have  assigned  a duration  of  270,000  years 
to  the  Babylonian  observations,  but  those  which  he  cited  and 
used  for  purposes  of  calculation  could  not  boast  of  a remote 
antiquity.  The  five  earliest  Babylonian  eclipses  mentioned  by 
Hipparchus  are  of  the  years  721,  720,  621,  and  523  b.c.  ; 
they  are  all  eclipses  of  the  moon.('“®)  The  earliest  recorded 
Babylonian  observation  is  fifty-five  years  subsequent  to  the  com- 
mencement of  the  Oljonpiads,  and  thirty-two  years  subsequent 
to  the  foundation  of  Rome.  These  were  the  earliest  observa- 
tions of  eclipses  known  to  Hipparchus.  C'®)  Ptolemy  states 
that  a continuous  series  of  observations  was  in  existence  in  his 
time  up  to  the  commencement  of  the  era  of  Nabonassar ; that 


(166)  See  above,  p.  157,  162. 

(167)  Above,  p.  166. 

(168)  Above,  p.  196. 

(169)  See  Ideler,  Stemkande  der  Chaldaer,  Berl.  Trans.  1814,— 6. 

(170)  See  Ptolemy,  Magn.  Synt.  iv.  5,  8,  p.  243,  244,  269;  v.  14, 
p.  340,  341,  ed.  Halms.  Compare  iv.  2,  p.  216. 
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is,  up  to  747  B.c.('^)  How  far  this  series  was  eomplete  or 
accurate,  he  does  not  inform  us ; but  his  words  imply  that 
it  did  not  ascend  to  a higher  date.  The  period  of  223 
lunations,  or  eighteen  years,  in  which  the  eclipses  of  the  moon 
recur,  appears  to  be  attributed  by  Oeminus  to  the  Chal- 
dteans  ;('"*)  but  at  what  period  they  were  first  acquainted  with 

it,  is  unknown.  Ptolemy  ascribes  the  period  of  eighteen  years 

to  the  ' ancient  mathematicians  ’ generally,  Without  specifying  . 
the  Chaldajans.('^) 

The  science  of  Egypt,  like  the  wealth  and  power  of  Persia, 
was  found  by  the  Greeks  to  be  a nullity,  when  it  became  the 
subject  of  certain  knowledge  and  observation,  and  they  were 
admitted  behind  the  scenes.  ‘ Minuit  prsesentia  famam.’  The 
Alexandrine  astronomers  discovered  the  barrenness  of  the  sci- 
entific land  of  Egypt,  as  the  Ten  Thousand  Greeks  discovered 
the  feebleness  of  the  great  king.('^'*) 

If  any  of  the  Chaldacan  and  Egyptian  priests  had  really  pos- 
sessed the  profound  and  exact  knowledge  of  astronomy  which 
is  attributed  to  them  in  a body,  we  should  probably  have  heard 
his  name.  Some  one  would  have  gained  an  individual  reputa- 
tion : his  writings  or  his  discourses  would  have  become  cele- 
brated; and  he  would  have  been  distinguished  from  the 
ma88.{*^‘)  Neither  Plato  nor  Aristotle,  nor  any  of  the  earlier 
writers,  however,  name  any  Babylonian  or  Egyptian,  in  refe- 


( 1 7 1)  tls  rf]v  apxrjy  rov  Jia^vaarrapov  jSacnXriar a<j>*  ov  j(p6»ov  Kai  Tas 

wdXatat  rr^irfic  me  iiriiray  iu\pi  htipo  diaa-m(oftiyat,  Maa-  Svnt.  iii.  6, 

]).  202,  Halma.  ^mparo  Ideler,  Chron.  vol.  i.  p.  98 ; Delambre,  Hist. 
Astr.  Anc.  tom.  ii.  p.  180. 

(17a)  Grem.  c.  16. 

(173)  Synt.  iv.  2.  Compare  Ideler,  Chron.  vol.  i.  p.  206,  and  Glognet, 
Snr  lea  P6nodea  aatronoroiques  des  Cbalddcna,  at  the  end  of  his  Originea 
des  Lois ; also  Delambre,  Hist.  Astr.  Anc.  tom.  ii.  p.  143. 

(174)  See  Plot.  Artax.  20.  Archdeacon  Hare  remarks,  Phil.  Mua. 
vol.  i.  p.  56 : ‘ It  ia  very  remarkable  how  little  of  our  information  about 
ancient  Egypt  is  derive  from  the  men  of  letters  who  lived  at  the  Court  of 
the  Ptolemies.’  The  probable  explanation  of  this  fact  is  that  they  had  no 
authentic  information  to  gpve. 

(175)  Compare  the  remark  of  Mr.  Grote,  Hist,  of  Gr.  vol.  iii.  p.  390. 


Digitized  by  Google 


SKCT.  9.]  BABYLONIANS  AND  ESYPTIANS. 


289 


rence  to  astronomical  observations : the  latter  writers  mention 
some  names  of  Egyptian  priests^  as  having  Imparted  instruction 
to  Pythagoras,  Plato,  and  Eudoxus ; but  they  are  mere 
shadowy  forms,  without  flesh  and  blood.  The  largest  number 
of  names  is  connected  with  Solon,  ('^)  who  was  not  an  astro- 
nomer or  mathematician.  In  like  manner  we  hear  but  few 
Babylonian  names : Alexander  Polyhistor  assures  us  that  Pytha- 
goras reeeived  instruction  at  Babylon  from  Nazaratus  the 
Assyrian.  Cidenas,  Naburianus,  and  Sudinas,  Chaldicans, 
whom  Strabo  states  to  have  been  considered  by  the  Greeks  as 
eminent  in  science,  ('^®)  are  not  mentioned  elsewhere.  Seleucus, 
who  lived  in  the  second  century  before  Christ,  and  who  wrote  on 
physical  subjects,  was  a Babylonian ; but  his  training  appears 
to  have  been  Greek. 

Much  mystical  erudition  has  been  bestowed  upon  the  origin 
of  the  signs  of  the  zodiac ; but  by  the  researches  of  Letronne 
and  Idelcr,  the  subject  has  been  withdrawn  from  the  transcen- 
dental region,  and  has  been  redueed  within  the  bounds  of  in- 
telligible knowledge.  'A  huge  frostwork  edifice  of  fanciful 
conjectures  has  been  melted  by  Letronne’s  determination  of  the 
date  of  the  zodiac  of  Tentyra  to  the  reign  of  Nero.(i“')  It  is 


(176)  Sonebis  and  CEnaphis  are  called  the  teachers  of  Pythagoras; 
ChoDupbis  of  Eudoxus ; and  Sechnuphis  of  Plato.  The  authorities  are 
Plutarch,  Diogenes  Laertius,  and  Clemens.  See  Lepsius,  Chron.  dcr  A)g. 
p.  650. 

(177)  Besides  Sonchis  and  Psenophis  mentioned  by  Plutarch,  Proclus 
(in  Tim.  p.  31  D),  names  Pateneit  at  Sais,  Ochlaps  at  Heliopolis,  and 
Ethemon  at  Sebennytus,  referring  to  ‘ the  histories  of  the  Egyptians.’ 

(178)  See  above,  p.  271. 

(179)  Strab.  xvi.  1,  § 6. 

(180)  Above,  p.  192. 

(181)  See  Letronne,  Sur  I’Origine  grecque  des  Zodiaqnes  pr6tendas 

Egyptiens.  Paris,  1837.  ^ 

Observations  sur  I'Objet’des  Bepr6scntations  zodiaeales  qui  nous  res- 
tent  de  I’Antiquitd.  Paris,  1824.  8ro. 

Bechercbes  pour  servir  b I’Hiatoire  d’Egypte.  Paris,  1823.  Introd. 
p.  xiii. 

Snr  rOrigine  dn  Zodiaque  greo.  Paris,  1840. 

Ideler,  Deber  den  Ursprung  des  Thierkreises.  Berl.  Tr.  1838. 

A collection  of  the  separate  dissertations  and  critiques  of  Letronne  is 
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now  admitted,  even  by  Egyptologists,  that  tbLs  and  the  other 
zodiacal  monuments  of  Egypt  afford  no  proof  of  the  early  cul- 
tivation of  astronomical  science  in  that  country.(**®) 

Achilles  Tatius  states  that  the  Babylonian  and  Egyptian 
names  of  the  constellations  were  different  from  the  Greek. 
The  Greeks,  he  remarks,  borrowed  many  of  these  names  from 
their  own  heroic  mythology.  He  considers,  however,  the 
name  of  the  balance,  for  the  claw  of  the  scorpion,  to  have  been 
derived  by  the  Greeks  and  Romans  from  the  Egyptians.  (’**) 
This  substitution  took  place  about  the  time  of  Cicero  and 
Caesar.  ('“) 

The  planets  had,  doubtless,  been  named  by  the  Babylonians 
and  the  Egyptians,  before  they  received  names  in  Greece.  The 
name  of  the  »iin,  which  was  sometimes  given  to  Saturn,  was  of 
Chaldaean  origin. (’***)  But  the  Greek  designations,  originally 
mere  descriptive  epithets,  and  afterwards  borrowed  from  the 
native  gods,  appear  to  have  been  of  indigenous  invention. 

The  observation  of  the  heavenly  bodies,  and  particularly  of 
eclipses,  lay  within  the  range  of  the  obtuse,  uninventive,  and 


much  to  be  desired,  and  would  be  a valuable  present  to  the  student  of 
Egyptian  antiquity.  See  a list  of  them  in  Mem.  de  ITnst.  Acad.,des  In- 
Bcnpt.  tom.  xviii.  p.  414  (1855).  It  scorns  that  memoirs  by  this  excellent 
writer  on  the  Egyptian  calendar  and  on  the  J ulian  year,  still  remain  un- 
published, ib.  p.  417.  A similar  remark  applies  to  the  Kleine  Schnjlen  of 
Idelerj  which  are  far  superior  in  value  to  many  collections  of  miscella- 
neous writings  which  have  found  an  editor  and  a publisher  in  Germany. 
Compare  Lepsius,  Chron.  der  iEg.  p.  4. 

(183)  See  Lepsius,  Chron.  der  jEg.  p.  Ci5 — S-l ; Brugsch,  Hist. 
d’Egypte,  part  i.  p.  40.  The  latter  states  that  the  zodiac  is  quite  foreign 
to  Egypt,  and  that  its  twelve  divisions  were  introduced  there  by  the 
Greeks  m the  Alexandrine  age.  The  division  of  the  zodiac  is  ascribed  to 
the  Egyptians  in  the  spurious  treatise  of  Lucian,  de  Astrol.  6. 

(183)  c.  39,  p.  94. 

(184)  Fragm.  p.  96. 

(185)  See  Idcler,  Enters,  fiber  die  A»tr.  Beob.  der  Alien,  p.  373 ; 
Sternnaracn,  p.  174 ; Schaubach,  Gesch.  der  Astr.  p.  296  j Letronne,  Sur 
rOrigine  du  Zodiaque  greo,  p.  20. 

(186)  Diod.  ii.  30  (where  the  text  ought  not  to  be  altered) ; Simplic.ad 
Aristot.  p.  499,  ed.  Brandis  j Hygin.  Poet.  Astr.  iv.  18  ; Theo  Smyrnaius, 
c.  6,  with  Martin’s  comment,  p.  87.  On  the  origin  of  the  names  of  the 
planets,  see  Letronne,  Orig.  du  Zod.  grcc,  p.  30. 
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immovable  intellect  of  an  Oriental.  So  far  as  tbe  astrono- 
mical observations  of  the  Chaldseans  and  Egy  ptians  were  pre- 
served in  an  authentic  form,  and  came  to  the  knowledge  of  tbe 
Greeks,  tbe  latter,  doubtless,  turned  them  to  a profitable  use. 
With  the  addition  of  their  own  observations,  the  Greek  astro- 
nomers employed  them  as  the  foundation  for  the  scientific 
structure  which  they  erected  by  means  of  their  own  arithmetic 
and  geometry.  Ilipparehus  and  Ptolemy  may  have  made  fan- 
ciful hypotheses  for  the  explanation  of  the  phenomena ; but 
their  reasoning  was  conduete'd  in  as  scientific  a spirit  as  that  of 
Kepler,  Newton,  or  Laplace.  The  Chaldsean  and  Egyptian  ob- 
servers had  the  merit  of  furnishing  the  raw  material  of  obser- 
vation, within  certain  limits,  to  the  astronomers  of  Greece; 
but  the  latter  alone  possessed  the  scientific  genius  by  which 
these  undigested  facts  were  converted  into  a symmetrical 
system. 

In  estimating  the  true  character  of  the  Egyptian  astronomy, 
it  is  necessary  to  avoid  all  confusion  between  the  Alexandrine 
School  of  Astronomers  and  the  native  priests.  The  former  was 
purely  Greek ; and  i^  was  from  Sosigenes,  a member  of  tbis 
School,  that  Ctesar  derived  assistance  for  the  reformation  of  the  • 
Roman  calendar.  When,  therefore,  Macrobius  says  that  Cmsar 
received  aid  from  ‘the  Egyptian  School, we  must  bear  in 
mind  that  this  was  the  aid  of  a Greek  astronomer  of  Alex- 
andria. 

§ 10  But  if  the  East  could  not  give  science  to  the  West,  it 
could  give  superstition ; if  it  could  not  give  astronomy,  it  could 
give  astrology.  Though  it  could  not  guide,  it  could  peirert 
the  human  intellect ; its  soil,  though  incapable  of  producing 
plants  fit  for  the  food  of  man,  could  generate  poisons. 

(187)  Dclambre,  Hist.  Astr.  Anc.  tom.  ii.  p.  119,  considers  the  Chal- 
dseau  astronomers  as  observers,  and  not  as  calculators. 

(188)  Saturn,  i.  16,  § 39. 

Lucan,  following  the  traditional  idea  of  a profound  Egyptian  science, 
represents  Achoreus,  a native  priest,  as  addressing  a discourse  to  Cssar 
upon  cosmology  and  astronomy,  but  chiefly  upon  the  cause  of  the  annual 
inundation  of  the  Nile,  x.  191^331. 

U 2 
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The  authors  to  wliom  we  arc  indebted  for  our  accounts  of 
the  early  Chaldscans  are  all  of  late  date,  and  doubtless  drew 
their  ideas,  to  a great  extent,  from  the  astrologers  under  the 
Empire,  or  the  last  century  of  the  Republic. (’**)  But  our 
informants  are  agreed  in  connecting  the  early  astronomy  of 
the  Babylonians  with  divination  from  the  stars,  or  astrology. 
Cicero,  in  a passage  already  adverted  to,  makes  their  astrolo- 
gical experience  ascend  to  an  antiquity  of  270,000  years. (’®®) 
The  copious  account  of  the  Chaldxans  given  by  Diodorus  re- 
presents them  as  having  from  the  beginning  combined  the  two 
characters  of  diviners  and  astronomers.  They  are  described  as 
averting  evil  by  rites  of  lustration,  by  sacrifices,  and  by  incan- 
tations ; and  as  predicting  the  future  by  the  flight  of  birds,  by 
the  entrails  of  victims,  and  by  the  interpretation  of  dreams  and 
prodigies.  Belesys,  described  by  Ctesias  as  a distinguished 
Chaldscan  priest  who  assisted  Arbaccs  the  Mode  in  overthrow- 
ing Sardanapalus,  about  876  a.c.,  is  represented  by  him  to  have 
been  versed  in  astronomy  and  in  the  art  of  divination,  and  to 
have  predicted  the  fate  of  Sardanapalus  by  his  own  observations 
of  the  stars,  p”)  The  Chaldaeans  appear  as  soothsayers  in  the 
Book  of  Daniel.  They  are  here  coupled  with  magicians,  exor- 
cists, and  interpreters  of  signs.  (’**)  So  we  learn  from  Arrian 
that  the  Chaldaeans  warned  Alexander  not  to  enter  Babylon, 


(189)  The  word  a<rw\6yos  signified  an  astronomer  in  the  Grrcek 
writers  anterior  to  the  Christian  era.  The  word  attrologut  has  the  same 
sense  in  the  earlier  Latin  writers.  In  later  times,  the  distinction  which 
now  obtains  between  the  words  astrology  and  astronomy  was  introduced. 
See  Sextus  Emp.  ad  Math.  r.  2,  p.  728,  Bekker,  Simplicius,  Schol. 
Aristot.  p.  348  b.  Sextus  was  a writer  of  the  third  century.  On  the 
origin  of  the  Chaldo-an  astrology,  see  Yolney,  Bech.  sur  I'Hist.  Anc. 
p.  354  (CEuvres,  ed.  1837). 

(iw)  Nam  quod  aiunt,  quadringenta  septuaginta  millia  annorum  in 
pericUtandia  experiendi^ue  pueris,  quiconque  essent  nati,  Babylonios 
posuisse,  fallunt.  De  Dir.  ii.  46. 

(191)  Diod.  ii.  24,  25.  The  account  of  the  Assyrian  Empire  is  bor- 
rowed by  Diodorus  from  Ctesias.  See  below,  ch.  vii.  § 2. 

• (192)  See  Dan.  i.  4,  17,  20j  ii.  2,  27j  iii.  6;  v.  7.  8,  11,  15.  The 

‘astrologers’  of  the  authorized  version  does  not  appear  in  De  Wette's  cri- 
tical translation.  See  Gesenius,  art.  Chaldaa,  in  Ersch  and  Gruber,  and 
Eengstenberg,  Authentic  dcs  Daniel,  p.  338 — 51. 
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upon  the  authority  of  an  oracle  which  they  had  received  fix)m 
their  god  Bclus ; (*”)  their  prediction,  as  reported  by  him,  did 
not  profess  to  be  founded  upon  astronomical  or  astrological  data. 

Diodorus,  however,  proceeds  to  say  that  their  astronomy  had 
throughout  an  astrological  cast.  According  to  his  account, 
they  distinguished  the  five  planets  by  the  appellation  of  ‘ Inter- 
preters,’ because  they  foreshowed  the  destinies  of  men  and  na- 
tions, and  presided  over  the  birth  of  each  individual.  They 
conceived  that  besides  the  planets  there  were  thirty  stars,  which 
were  called  ‘the  Consulting  Gods;’  twelve  of  which  presided  over 
the  signs  of  the  zodiac  and  the  months  of  the  year.  Below  these 
are  twenty-four  stars,  of  which  half  are  to  the  north,  and  vi- 
sible ; half  to  the  south,  and  invisible : the  nsible  arc  assigned 
to  the  living,  the  invisible  to  the  dead ; and  they  arc  denomi- 
nated the  Judges  of  the  World.  (^®*) 

Conformably  with  this  view  of  the  Chaldmans,  the  prophet 
Isaiah,  who  lived  about  759 — 710  b.c.,  addressing  Babylon,  the 
‘ daughter  of  the  Chaldseans,’  says : ‘ Thou  art  wearied  in  the 
multitude  of  thy  counsels.  Let  now  the  astrologers,  the  star- 
gazers, the  monthly  prognosticators,  stand  up  and  save  thee 
from  these  things  that  shall  come  upon  thec.’("“) 


(193)  Arrian,  Anab.  vii.  16,  § 5.  Diodorus,  however,  states  that  the 
prediution  which  the  Chaldsan  deputation  communicated  to  Alexander  on 
this  occasion  was  derived  from  their  astrological  science,  xvii.  112,  Com- 
pare xix.  55.  Plutarch,  Alex.  73,  merely  mentions  the  prediction,  without 
yiecify  ing  its  foundation.  An  Assyrian  magician  is  mentioned  by  Theocrit. 
Id.  ii.  162. 

(194)  Died.  ii.  29 — 31.  In  c.  30,  Letronne  conjectures  imip  ii  Tipi 

Tovray  (fmpdy : De  I’Orig.  du  Zodiac  grec,  p.  34,  but  the  received  reading 
seems  right.  The  ChaluEeans  are  represented  as  placing  the  thirty  stars 
next  under  the  five  planets,  after  them  the  twenty-four  judicial  stars,  and 
lowest  of  all  the  moon.  Letronne  hkewise  alters  30  into  36 ; a proceeding 
which  seems  inadmissible.  The  passage  respecting  the  twelve  gods 
who  preside  over  the  zodiac,  presents  a diflicuUy.  The  words  are : ruv 
0€oiv  ii  TovTuy  [viz.,  the  ^ovXalot  dcoij  Kuptavt  ctrut  ipaiTi  iiaitKa  Toy  dpiBpiy, 
S)V  iKauTtp  pijya  sal  T&y  iaitya  Xtyupivay  iy  irpoovipovm.  Letronne 

translates  ‘ Ces  trentc-six  dieux  conseillers  ont  pour  mmtres  douze  dieux 
supOricurs,  h chacun  desquels  est  departi  un  signe  du  zodiaque  et  uu 
mois.'  The  true  meaning  seems  to  be : ‘ Of  these  gods,  twelve  are  su- 
preme, to  each  of  whom  one  mouth  undone  of  the  twelve  zodiacal  signs  is 
assigned.' 

(195}  xlvii.  13.  This  chapter  belongs  to  that  portion  of  Isaiah 


Digitized  by  Google 


294 


ASTRONOMY  OF  THE 


[chap.  V. 


Clitarchus,  cited  by  Diogenes  Laertius,  states  that  the  Chal- 
dsans  occupied  themselves  about  astronomy  and  prediction.  ('**) 
The  account  of  Strabo  is  peculiar : he  aflBrms  that  the  chief 
body  of  the  Chaldman  philosophers  were  addicted  to  astronomy ; 
but  that  a section  of  them,  -whom  the  others  repudiated,  prac- 
tised the  genethliac  art.('*^  Chaldaca  is  regarded  by  Ammianus 
Marccllinus  as  the  cradle  of  the  true  vaticination,  by  which  he 
appears  to  mean  astrology.  ('*®) 

In  the  period  anterior  to  Alexander,  the  fame  of  the  Chal- 
dseans  as  soothsayers  does  not  seem  to  have  penetrated  into 
Western  Asia ; when  the  Lydians,  before  the  capture  of  Sardes 
in  546  B.C.,  were  desirous  of  obtaining  the  interpretation  of  a 
prodigy,  they  sent  for  the  Telmessians  in  Lycia.('”)  The  Tel- 
messian  diviners  are  connected  with  the  story  of  the  Gordian 
Knot:  they  are  stated  by  Arrian  to  have  been  a hereditary 
caste  of  expounders  of  prodigies.  A lost  comedy  of  Aristo- 
phanes, entitled  the  Telmetsians,  appears  to  have  alluded  to  their 
character  of  diviners  and  augurs.  The  city  of  Tehnessus 
was  said  to  have  received  from  Apollo  the  gift  of  teratoscopy.  (^) 
According  to  Clemens,  the  Telmessians  invented  ^ viuation  from 
dreams : according  to  Tatian,  they  invented  augury  by  the  flight 
of  birds ; both  these  writers  agree  in  declaring  that  the  Carians 
were  the  inventors  of  prediction  by  the  stars.  (“*) 


(xl. — xlvi.)  which  is  coaaidered,  by  the  modern  German  biblical  critiea,  as 
the  work  of  a different  writer.  See  De  Wette,  Einleitung  in  das  A.  T., 
§ 208,  ed.  5.  Ho  is  believed  to  have  been  coeval  with  Cyrus,  659  a.c., 
that  is  about  two  centuries  after  Isaiah.  Cyrus  is  mentioned  by  name  in 
chapters  xliv.  and  xlv. 

(196)  Procem.  6. 

(197)  Strab.  xvi.  1,  § 6. 

(198)  Hie  prope  Chaldacorum  est  regio  altrix  philosophise  veteris,  ut 
memorant  ipsi,  apud  quos  veridica  vaticinandi  fides  eluxit,  xxiii.  6,  § 25. 

(199)  Herod,  i.  78;  cf.  84. 

(300)  Arrian,  Anab.  ii.  3,  4. 

(201)  See  Dindorf.  Aristoph.  Frag.  p.  186.  Cicero  de  Div.  i.  41,  speaks 
of  Telmessus  as  a city,  ‘ in  qua  excellit  naruspicum  discipline.’ 

(303)  Suidas  in  ’TeX/uo-niv ; Eustathius  ad  Dionys.  Ferieg.  859. 

(303)  Clem.  Alex.  Strom,  i.  16,  § 74;  Tatian,  adv.  Gnec.  c.  1. 
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The  earliest  allusion  in  Greek  literature  to  divination  from 
the  stars  occurs  in  the  Timajus  of  Plato. (*^)  Eudo.xus  became 
acquainted  with  the  genethliacal  astrology  of  the  Chaldieans, 
and  warned  his  countrymen  not  to  place  faith  in  it  and 
Theophrastus  (though  in  his  character  of  the  Superstitious 
Man(^)  he  makes  no  mention  of  astrology  among  the  super- 
stitions prevalent  at  Athens  in  his  time)  was,  like  Eudoxus, 
aware  of  its  existence  as  a foreign  art  practised  by  the 
Chaldaians.  (^)  This  mode  of  divination  had  not,  however, 
hitherto  penetrated  into  Greece.  The  anecdote,  reported  by 
Gellius,  of  a Chalda;an  prophecy  respecting  the  successes  of 
Euripides,  founded  on  his  birth,(^)  is  the  fiction  of  a time 

(204)  Speaking  of  the  movements  of  the  planets,  Plato  says  : <)>o'|3nuf 
sol  tnjfula  TaUf  fitra  ravra  ytmjaofuifav  roiv  ivva^vois  \oyi^€tr$ai  irc;t7rov<n. 

p.  40  D.  These  words  cannot  be  held  to  refer  to  mere  meteorological 
prediction. 

(205)  Cic.  de  Div.  ii.  43.  See  above,  p.  158. 

(206)  Char.  xvi. 

(207)  0avfuiaifaTaTtjv  it  fivai  tf)rj(riv  6 Sew^paorof  fV  tois  sar'  ovtAv  ;(pdvo*£ 
TTjv  Tuv  XoXdaiov  ntpt  ravra  Otuplav,  rd  rt  oXXa  npoXtyovvav  xal  roits  j8(Ovv 
^KOfTTav  Kai  roiis  Bavdrovs,  Kal  ov  rd  KOivd  poVov,  otoy  xftpavas  sol  evdtar,  tafnrtp 
Km  rov  dtrrfpa  rov  *£ppoO  )^€ipd»for  piv  ip^iv^  yf  yoptyoy  ylru^rj  arjpaiyuv,  Kau- 
para  dc  dfpoer.  fir  fKfivovs  dvanspnri'  ndvra  d'  oiv  airove  Kal  rd  tdia  Kal  rd 
Kotvd  irpoyivmffKuv  dird  rtov  udpavtW  cV  ry  ntpl  XrfptUiV  jStBXy  <f>rjaiv  (Ktamt, 
Froclus  ad  Tim.  p.  285  F. 

Concerning  the  work  vtpX  aemtajv,  see  Theophrast.  vol.  i.  p.  782,  ed. 
Schneider. 

(208)  Gell.  XV.  20,  1. 

Gellius,  xiv.  1,  reports  a discourse  against  the  Chaldsean  astrologers, 
which  he  heard  delivered  at  Home  by  the  philosopher  Favorinus.  In  this 
discourse,  Favorinus  said  : ‘ Disciplinam  istam  Chaldaiorum  tantso  vetus- 
tatis  non  esse,  quanto;  videri  volunt,  neque  eos  principes  ejus  auctoresque 
esse,  quos  ipsi  feraut ; sed  id  pnestigiarum  atquo  onuciarum  genus  com- 
mentos  esse  homines  a;ru8catorcs,  et  cibuni  qusestunmuo  ex  mendaciis  eap- 
tantes.'  Simplicius,  ad  Aristot.  Phys.  p.  348  b,  ed.  Brandis,  says,  that  an- 
ciently astronomy  was  called  by  the  Greeks  darpoXoyta,  before  the  intro- 
duction of  the  apotelcsmatic  art. 

In  the  following  passage  of  Propertius,  the  poet  seems  to  trace  astro- 
logy to  an  astronomical  source  ; but  not  to  imply  that  the  Pythagorean 
Archytas  and  the  Alexandrine  Conon  were  astrologers : — 

Certa  feram  certis  auctoribus  ; ant  ego  rates 
Nescius  a;rat&  signa  movers  pild. 

Me  creat  Archyta  sobolcs  Babylonins  Horos, 

Horos,  et  a proavo  ducta  Conone  domus. 

iv.  1,  75—8. 

The  (srata  pila  is  a celestial  globe.  On  the  reputation  of  Archytas 
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when  all  genethliac  predictions  were  astrological.  The  Greek 
tragedians,  who  in  several  places  mention  magic,  (**•)  never 
allude  to  astrology;  and  Eudoxus,  who  is  reported  to  have 
hold  that  the  magi  were  the  most  illustrious  and  useful  of 
the  philosophic  sects,  (*’")  saw  the  vanity  of  the  astrological 
craft.  An  astrological  treatise,  which  was  attributed  to  Helicon 
of  Cyzicus,  the  contemporary  of  Plato,  was  probably  a spurious 
production 

The  Chaldseans  are  stated  by  Diodorus  to  have  foretold  the 
fate  of  Antigonus,  in  315  b.c.(*'*)  The  prediction  made  a deep 
impression  upon  his  mind,  on  account  of  the  astronomical 
science  of  the  Chaldseans,  and  of  the  antiquity  of  their  celestial 
observations.  It  was  not  founded  on  his  nativity,  and  it  had 
nothing  in  common  with  the  genethliac  predictions  of  the  later 
Chaldeeans. 

§ 1 1 The  introduction  of  astrology  into  Greece  is  stated 
by  Vitruvius  to  have  been  due  to  Berosus,  who  settled  in  Cos, 
and  opened  a school  in  that  island.  Vitruvius  adds,  that  Berosus 
was  succeeded  by  Antipater  and  Achinapolus,  the  latter  of  whom 
derived  prognostics  from  the  time  of  conception  instead  of  the 
time  of  birth. (*'*) 

Berosus  the  Chald»an  was  contemporary  with  Alexander  the 
Great,  but  survived  him,  and  lived  to  dedicate  his  Babylonian 


in  Italy  as  a geometer  and  astronomer,  see  Herat.  Carm.  i.  28.  The  name 
Horos  is  borrowed  from  Egypt. 

(son)  Thus  (Edipus,  in  Sophocles,  calls  Tiresias  a magician,  (Ed.  T. 
387.  Iphigcnia  is  described  by  Euripides  as  using  magic  rites,  Iph.  T. 
1335.  Compare  Urest.  1476 ; Suppl.  1110. 

(210)  Flin.  XIX.  1.  (hi)  Above,  p.  147,  n.27. 

(212)  xix.  66. 

The  cheat  attempted  to  be  practised  on  Scleucua  Nicator  by  the 
magi,  with  respect  to  the  hour  for  laying  the  foundation  of  the  town  of 
Selcucia  on  the  Tigris  (Appian,  Syr.  58),  docs  not  appear  to  be  connected 
with  astrology  ; though  it  is  so  regarded  by  Letronne,  Obs.  sur  I'Objet  dea 
Repr5s.  zodiac,  p.  80.  A genethliac  astrologer  did  not  fix  the  time  for 
the  foundation  of  a city : though  treating  the  foundation  of  a city  as  equi- 
valent to  its  birth,  he  might  argue  from  the  time  of  its  foundation,  and  cal- 
culate its  fortunes.  The  exact  date  of  the  foundation  of  Seleucia  on  the 
Tigris  is  not  known.  The  reign  of  Seleucua  extends  from  306  to  280  n.c. 

(213)  ix.  7. 
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history  to  Antioclius  Soter,  who  began  to  reign  in  280  b.c.(®'*) 
A medieal  school  was  attached  to  the  temple  of  .^sculapius  at 
Cos,  the  birthplace  of  Hippocrates ; and  it  is  not  improbable 
that  this  seminary  of  physical  science  may  have  attracted 
Berosus  to  the  island.  He  appears  to  have  subsequently  re> 
moved  to  Athens  j for  Pliny  states  the  fame  of  his  predictions 
to  have  been  such  that  the  Athenians  erected  to  him  a statue 
with  a gilt  tongue  in  their  Gymnasium.  Of  Antipater  and 
Achinapolus  nothing  is  known  beyond  what  is  stated  by  Vitru- 
vius. Their  names  are  of  Greek  forms,  and  do  not  lead  to  the 
supposition  that  they  were  Chaldseans. 

We  are  informed  by  Pliny,  that  Berosus  fixed  the  limit  of 
human  life  at  116  years,  in  reference  to  astrological  science.  (”*) 
Berosus  was  an  astronomer,  as  well  as  an  astrologer ; he  is 
said  by  Josephus  to  have  written  in  Greek  concerning  the  astro- 
nomy and  philosophy  of  the  Chaldaeans  and  it  is  apparently 
in  reference  to  his  writings  on  astronomy  that  Seneca  designates 
him  as  the  translator  of  Bolus.  (*'*)  Several  astronomical  doc- 
trines are  ascribed  to  him.  Thus  he  taught  that  the  moon  is  a 
sphere,  half  of  which  is  igneous  j that  its  light  is  not  derived 
from  the  sun ; that  it  has  three  movements,  one  in  longitude, 
one  in  latitude,  but  irregular,  like  the  movements  of  the  planets ; 
and  a third  in  an  orbit ; that  its  phases  are  produced  by  the 
alternate  conversion  of  the  luminous  and  opaque  sides  of  the 
moon  to  the  earth;  and  that  these  conversions  always  coincide 
with  the  moon’s  conjunction  with  the  sun;  and  that  an  eclipse 
of  the  moon  likewise  takes  place  when  the  non-ignited  part  is 
turned  to  the  earth.  (“'•) 

(2 14)  C.  Muller,  Frag.  Hist.  Gr.  vol.  ii.p.  496  ; Clinton,  F.  H.  vol.  iiL 
ad  ann.  279  j Ideler,  Chron.  vol.  ii.  p.  699.  The  lifetime  of  Berosus  may  b« 
conjecturally  fixed  at  340 — 270  B.c.  See  Letronne,  Orig.  du  Zod.  grec, 
p.  64. 

(215)  vii.  37. 

(216)  vii.  60. 

(217)  Contr.  Apion.  i.  19. 

(21S)  Nat.  Queest.  iii.  29.  Berosus,  qui  Bclom  interpretatus  est.  See 
above,  p.  268,  n.  14.  • 

(219)  Vitruvius,  ix.  2,  who  is  very  copious  on  the  lunar  doctrine  of 
Berosus,  Cleomed.  iL  4.  Stob.  £ol.  Fbys.  1. 26 ; £useb.  Prmp.  £v.  xv.  61 ; 
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§ 12  From  the  time  of  Bcrosus,  astrology  gradually  gained 
ground  among  the  Greeks,  and  passed  into  general  aeceptance 
as  one  of  the  modes  of  divination.  Panaetius,  who  lived  in  the 
second  eentury  n.c.,  mentioned  that  Archelaus  and  Cassander, 
two  eontemporary  astronomers,  were  singular  in  rejecting  this 
pseudo-science.  (■“)  It  was  particularly  cultivated  by  Posido- 
nius, and  the  Stoic  philosophers  of  that  agc.(^’)  From  Greece 
the  art  of  astrology  passed  to  Italy  and  Rome.  Cato  the  Elder, 
in  his  treatise  on  agriculture,  lays  it  down  that  the  viUicus,  or 
ovprseer  of  a farm,  ought  not  to  consult  any  augur,  sooth- 
sayer, or  Chald!ean.(^^)  Astrology  was  regarded  by  the  Roman 
State  as  a foreign  and  unauthorized  superstition ; and  as  early 
as  139  B.C.,  before  the  time  of  the  Gracchi,  Cneius  Cornelius 
Hispallus,  the  praetor  peregrinus,  issued  an  edict  expelling  the 
Chaldaeans  from  Rome  and  Italy.  The  same  functionary  ex- 
pelled the  Jews  from  Rome,  on  the  ground  that  they  had 
endeavoured  to  introduce  tlie  worship  of  Jupiter  Sabazius.(*-*) 
This  prohibition,  however,  did  not  long  remain  in  force. 
Cneins  Octavius,  who  was  slain  in  the  time  of  Marius,  had  a 


Plat.  Plac.  Phil.  iL  29 ; Galen,  Phil.  Hiet.  c.  15.  This  doctrine  concerning 
the  eclipses  or  phases  of  the  moon  is  called  a Babylonian  and  Chaldsan 
doctrine  by  Lucretius 

Ut  Babylonica  Chaldasdm  doctrina,  refutans 
Astrologorum  artem,  contra  convincere  tendit. 

V.  719—727. 

Apuleius,  Bo  Bco  Socrat.  ad  init.,  says  of  the  moon  : Sire  ilia  proprio 
sen  perpeti  candore,  ut  Chalda^i  arbitrantur,  parte  luminis  compos,  parte 
alte^  cassa  fulgoris. 

Diodorus,  on  the  other  hand,  states  the  Chaldsan  doctrine  to  be  like 
that  of  the  Greeks ; namely,  that  the  moon  shines  with  borrowed  light, 
and  that  lunar  eclipses  arc  caused  by  the  shadow  of  the  earth,  ii.  31. 

(330)  Cic.  de  Biv.  ii.  42. 

(33 1)  See  Augustin.  C.  Bci,  v.  2. 

(333)  Harnspicem,  augxirem,  hariolum,  Chaldteum,  ne  (^uem  consululsse 
Telit,  Bo  K.  R.  c.  5,  § 4.  A passage  from  Ennius,  in  which  diviners  are 
treated  with  contempt,  is  cited  by  Cic.  de  Biv.  i.  58 ; but  the  words  ‘ Je 
oirco  astrologos’  appear  to  belong  to  Cicero ; see  Ribbcck,  Trag.  Lat.  Rel. 
p.44. 

{333)  Val.  Max.  i.  3,  2.  The  worship  of  Sabazius  was  Phrygian,  and 
it  wu  celebrated  with  nocturnal  orgies,  like  the  Bacchanalia  at  Rome. 
TbisBispollus  is  mentioned  by  Appian,  Lib.  80. 
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Chaldaic  prediction  upon  his  person  at  the  time  of  his 
death  ;(®^)  and  Sylla  reeeived  several  prophecies  from  the 
Chaldseans.(”*)  L.  Tarutius  Firmanus,  the  friend  of  Varro, 
was  versed  in  astrology,  and  calculated  the  nativity  of 
Borne  ;(^*)  and  Cicero  s{>eaks  of  many  predictions  given  by 
the  Chaldmans  to  Pompey,  Crassus,  and  Ctesar,  which  were 
never  accomplished.  (**^) 

Nigidius  Figulus  was  distinguished  as  an  astrologer  in  the 
later  part  of  the  Republic  he  is  said  to  have  foretold  the 
future  greatness  of  Augustus.  (“’)  The  latter,  when  he  was  at 
Apollonia,  likewise  consulted  an  astrologer  named  Theogenes, 
and  obtained  from  him  a highly  favourable  prediction.  (^) 

The  astrologers  were  generally  known  to  the  Romans  by 
the  national  name  of  Chalda^ns.  p*')  Thus,  by  degrees,  the 
name  Chaldscan  lost  its  national  signification,  and  came  to 


(334)  Plutarch,  Mar.  42. 

(335)  Plutarch,  Sylla,  6,  37. 

(336)  See  the  Author's  Inquiry  into  the  Cred.  of  the  Early  Bom.  Hist. 
Tol.  i.  p.  393.  Cicero,  De  Div.  ii.  47,  describes  him  as  ‘ in  primis  Chal- 
daicis  rationibus  eruditus.' 

(337)  De  Div.  ii.  47.  The  predictions  of  the  Chaldicans  respecting 
lenf^h  of  life  are  alluded  to  by  Cic.  Tusc.  i.  40 ; Horat.  Carm.  i.  II. 

(338)  Dio  Casa.  xlv.  ] ; Augustin.  C.  D.  v.  3.  Lucan  introduces  him 
as  predicting  the  civil  war : — 

At  Figulus,  cui  enra  deos,  secretaque  cceli 

Nosse  fuit,  quern  non  stellarum  Aigyptia  Memphis 

jEquaret  visu,  numerisque  movcntibus  astra. — i.  639—41. 

A Greek  translation  of  a tonitrual  Diary  of  Figulus — in  which  the 
prophetic  meaning  of  lightnings  is  explained  for  each  day  of  the  year, 
beginning  with  J une,  and  ending  with  Jlay — is  given  in  Lydus  do  Ostentis, 
c.  27,  p.  306 — 331,  ed.  Bonn.  The  contents  resemble  those  of  the  astro- 
logical almanacs  of  this  and  other  countries. 

(339)  Dio,  ib.  et  Ivi.  25 ; Suet.  Aug.  94.  Augustus  likewise  consulted 
two  diviners,  probably  astrologers,  named  Areius  and  Athenodoms,  Dio 
Cass.  lii.  36. 

(330)  Suet.  ib. 

(331)  Compare  Juvenal,  vi.  553 — 6:— 

Chaldieis  sed  major  erit  fiducia : quicquid 
Dixerit  astrologus,  credent  a fonte  relatum 
Hammonis ; quoniam  Delphis  oracula  cessant, 

£t  genus  humanum  damnat  caligo  futuri. 

Censorinus,  c.  8,  speaks  of  astrology  as  an  exclusively  Chaldman  art : 
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denote  an  astrologer,  even  though  he  might  not  be  of  Baby- 
lonian extraction.  The  majority  of  them,  indeed,  appear  to 
have  been  Greeks,  or  at  least  to  have  borne  Greek  names.  (^) 
They  rose  to  the  zenith  of  their  influence  in  the  early  part  of 
the  Empire.  They  received  the  countenance  of  the  power- 
ful, (*’*)  including  even  the  emperors ; nevertheless  their  craft 
was  always  considered  illicit,  and  edicts  banishing  them  from 
Italy  were  from  time  to  time  issued. {“‘)  In  later  times  also, 
astrology,  though  condemned  by  the  Church,  and  regarded  as 
impious,  (®**)  was  upheld  by  the  European  princes,  who  culti- 


Bardesanpt,  ap.  Euseb.  Prsp.  Evang.  vi.  10,  vol.  ii.  p.  85,  calls  the  astro- 
logers oi  XxiXoai{on-tt. 

Te  Fersie  cecinere  magi,  te  sensit  Etruscus 
Augur,  et  inspectis  Babylonius  horruit  aatris, 

Chaldsi  stupuero  senes. 

Claudian  de  Quart.  Cons.  Honor,  v.  146—7. 

(333)  Hence  Cicero,  in  speaking  of  the  ancient  Chaldaiana  of  Babylon, 
tliiuka  It  necessary  to  say  : ‘Hon  ex  artis,  sed ex  gentis  vocabulo  nominati,’ 
De  Div.  i.  1. 

(333)  Tbeogenes,  an  astrologer  consulted  by  Augustus,  was  a citizen  of 
Apollunia.  Thrasyllus,  the  astrologer  of  Tiberius,  was  a Phliasian ; see 
Martin,  ad  Theon.  p.  69.  His  son  was  consulted  by  Hero,  Tac.  Ann.  vi. 
22.  Ptolemseus,  consulted  by  Otho  (Tac.  Hist.  i.  22 ; Plut.  Galb.  23),  and 
Seleuciu,  consulted  by  Vespasian  (Tac.  Hist.  ii.  78)  appear  from  their 
names  to  be  Greeks.  Sueton.  0th.  4,  confounds  Ptolemieus  with  Seleucns. 
Heliodorus,  an  astrologer,  employed  by  the  emperor  Valens  as  an  instru- 
ment of  his  cruelties  (Ammian.  Marcellin.  xxix.  2,  § 6)  is  another  Greek 
name.  On  the  other  hand,  the  name  of  Barbillos,  much  trusted  by  Ves- 
pasian (Dio  Cass.  Ixvi.  9)  is  Roman.  See  above,  p.  297. 

(334)  Juvenal,  iii.  42,  enumerating  the  dishonest  arts,  an  ignorance  of 
which  disqualifies  a person  from  making  a livelihood  at  Rome,  says  ; Motus 
astrorum  ignoro. 

(335)  Tacitus  speaks  of  the  astrologers  as  gemu  hominum  potentibus 
infidum,  sperantibus  fallax,  quod  in  civitate  nostril  et  vetabitur  semper  et 
retinebitur.  Hist.  i.  22.  According  to  Juvenal,  vi.  660—4,  the  frequent 
punishments  of  the  astrologers,  and  the  dangers  which  they  incurred,  in- 
creased the  confidence  of  their  dupes.  Concerning  the  legal  proscription 
of  the  astrologers  imder  the  Empire,  see  Becker,  Handbucu  der  Rom.  Alt. 
vol.  iv.  p.  100 — 102.  Tiberius  was  the  first  emperor  who  expelled  the 
mathematici.  Suet.  Tib.  36.  See  the  advice  of  Mmeenas  to  Augustus,  Dio 
Cass.  lii.  36. 

(33C)  Astrology  was  condemned  by  the  Christian  fathers  and  by  the 
Church,  Gothofred.  ad  Cod.  Theodos.  vol.  iii.  p.  146 ; Bingham’s  Antiq. 
of  the  Christ.  Church,  xvi.  6,  1.  Astrologers  are  declared  unworthy  of 
baptism  in  the  Apostolic  Constitutions,  viii.  32 ; Bingham,  ib.  ii.  5, 8.  Corn- 
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vated  its  professors,  and  consulted  them  with  respect  to  future 
events. 

§ 13  When  the  Chaldsean  astrology  travelled  westward,  it 
was  introduced  into  Egypt ; but  it  seems  to  have  been  an  exotic 
in  that  country,  not  less  than  in  Greece.  Thfere  is  indeed  a 
passage  of  Herodotus,  which  has  been  considered  as  proving 
the  early  prevalence  of  astrology  among  the  Egyptians.  This 
historian  remarks  it  as  a peculiar  practice  of  the  Egyptians  to 
regard  each  month  and  day  as  sacted  to  some  deity ; and  from 
the  day  of  a man’s  nativity  to  determine  his  fortunes,  cha- 
racter, and  mode  of  death.  He  adds  that  this  idea  had  been 
borrowed  by  some  Greek  writers  of  poetry.  (*^)  There  is  no 
doubt  that  prediction  from  births  is  characteristic  of  the  Chal- 
dsean  astrology,  and  so  far  there  is  a resemblance  between 
astrology  and  the  Egyptian  mode  of  divination  described  by 
Herodotus.  But  Herodotus  makes  no  allusion  to  any  con- 
nexion with  the  stars  in  the  Egyptian  genethlialogy  of  his  time ; 
nor  is  it  likely  that  the  Greek  writers  of  poetry  referred  to 
(whom  Lobeck  conjectures  to  have  been  poets  of  the  Orphic  and 
Pythagorean  School)  (“*)  attempted  to  initiate  their  countrymen 
in  any  apotelesmatic  mysteries. 

After  a time,  however,  the  Egyptians  appropriated  this 
superstitious  craft  ;(“*)  and  among  the  numerous  forgeries  of 


Eare  Tertnllian,  Apol.  35.  Suidaa,  in  AioSupor,  cites  an  account  of  a 
iahop  of  Tarsus  who  wrote  gainst  astronomers  and  astrologers  in  the 
reigns  of  Julian  and  Valens.  His  treatise  was  entitled,  Kara  ’Am-povofiar 
Ka\  ’AorpoXoysu'  Eipnppe'iijt.  Astrology  is  treated  as  unchristian  by 

Augustine,  Conf.  ir.  3.  Isidorus  proscribes  it  on  account  of  its  fatalist 
tendency,  Orig.  iii.  70,  § 39,  40. 

(237)  ii.  82.  The  expression,  for  poets,  is  singular : ol  ir  wM^o-ct  ytro- 
furoi. 

(238)  Aglaopbam.  p.  427. 

■ (339)  Flavius  Vopiscus,  in  his  life  of  Satuminus,  0.7,  gives  the  following 

character  of  the  Egyptians:  ‘Sunt  enim  Ailgyptii  viri  ventosi,  furihundi, 
jactantes,  injuriosi,  atque  adeo  vani,  liberi,  novarum  rerum,  usque  ad 
cantilenas  publicas,  cumentes,  versifieatores,  epigrammatarii,  malhematici, 
karutpicet,  medici.'  This  description  doubuess  applies  particularly  to 
tluit  part  of  the  population  which  spoke  Greek.  Yopiscus  wrote  between 
290  and  300  a.d.  Gibbon  remarks  that  ‘ the  people  of  Alexandria,  a 
various  toixture  of  nations,  united  the  vanity  and  inconstancy  of  the 
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ancient  books  which  the  first  five  centuries  of  the  Roman 
Empire  produccdj  were  astrological  treatises  attributed  to  names 
of  Egyptian  antiquity. 

hiecepsOj  a king,  and  Petosiris,  a priest,  of  Egj’pt,  were 
fabled  to  have  written  on  astrological  doctrine  at  some  remote 
period.  They  are  stated  by  Pliny  to  have  fixed  the  limit  of 
human  life  at  121  years,  on  grounds  derived  from  the  number 
of  degrees  in  the  zodiac.  J ulius  Firmicus  speaks  of  Peto- 
siris  and  Necepso  as  divine*  men  and  priests,  the  latter  being 
likewise  king,  who  were  ancient  masters  and  teachers  of  astro- 
logy.!*^*) classes  them  with  jEsculapius,  Abraham,  and 

Orpheus  ;(-*-)  and  he  ascribes  to  Necepso  a particular  cultiva- 
tion of  medico-astrology.  A treatise  of  this  character  under 
the  name  of  Necepso  is  still  preserved.  (^)  Petosiris  had  be- 
come proverbial  for  the  name  of  an  astrologer  as  early  as 
the  times  of  Nero  and  Domitian.  (^)  The  spurious  Manetho 
declares  that  his  astrological  poem  is  a versification  of  the 
prose  writings  of  Petosiris,  whose  wisdom  he  extols.  (*^*) 


Greeks  with  the  superstition  and  obstinacy  of  the  Egyptians,'  Decl.  and 
Fall.  c.  10. 

ino)  vii.  60.  (241)  viii.  6,  p.  216. 

(242)  Pnef.  ad  lib.  iv.  p.  84. 

(243)  A preface  by  a certain  Harpocration  ‘ in  regie  Necepsi  librnm  de 
xiv.  turn  lapidum  turn  herbarum  remediis,  secundum  zodiaci  signorum 
ordinem,’  is  extant  in  manuscript;  see  Fabr.  Bib.  Gr.  vol.  i.  p.  70,  ed. 
Jiarles.  The  science  of  medical  astrology  is  attributed  by  Ptolemy  to 
the  Egyptians,  Tetrabibl.  i.  2.  A medico-astrological  treatise  ascribed 
to  Hermes  Trismegistus  is  extant,  Ideler,  Med.  Minor,  vol.  i.  p.  430. 
There  is  a similar  treatise  by  Galen,  entitled  ntp\  xaTaicXi'<r«Dc  jrpoyvacmKa 
fK  Tijs  paffrjpaTiKtjt  «Vi<rrmii)t,  vol.  xix.  p.  529,  ed.  Euhn.  A collection  of 
the  passages  relating  to  Necepso  and  Petosiris  is  given  in  Marsham,  Can. 
Chron.  ed.  Lips.  1676,  p.  474—481 ; Fabr.  Bibl.  Gr.  vol.  iv.  p.  ICO,  ed. 
Harles,  Compare  Salmas,  de  Ann.  Clim.  p.  363. 

(244)  Lucillius,  Anth.  Pal.  xi.  164,  who  was  contemporary  with  Nero, 
Juven.  vi.  581,  and  Euperti’s  note. 

(245)  See  Manetho,  Apotelesmntica,  i.  (v.  ed.  Kochly)  11,  v.  (vi.)  10. 
The  poem  of  Manetho  has  been  lately  twice  edited  by  Kochly  ; once  in 
the  volume  of  Poetao  Bucolici  et  Didaclici,  in  Didot’s  Collection  of  Greek 
Authors  (Paris,  1851),  and  again,  separately,  in  the  Teubner  Collection, 
l.ips.  1858.  Kochly  enters  into  an  elaborate  investigation  of  the  date  of 
the  composition  of  the  poem,  in  the  preface  to  the  former  edition,  and  fixes 
it  to  the  reign  of  Alexander  Severus,  222 — 235  a.d.  (p.  xvii.) 
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Lydus,  a writer  of  the  sixth  century,  likewise  speaks  of  Peto- 
siris  as  eminent  among  the  ancient  Egyptian  sages  in  the  art  of 
divination.  The  titles  of  the  works  attributed  to  him  are 
stated  by  Suidas.  They  are,  1.  Extracts  from  the  Sacred 
Books  ; 2.  On  Astrology ; 3.  On  the  Egyptian  Mysteries. 
Necepso  is  included  in  the  list  of  Manetho,  and  is  stated  to 
have  reigned  six  years,  from  672  to  666  b.c.  He  is  mentioned 
by  Ausonius  as  the  instructor  of  the  magi  in  their  mysterious 
doctrine.  (*•*) 

Letronne  justly  remarks,  that  no  trace  of  astrology  occurs 
in  the  remains  of  the  scientific  Alexandrine  School  down  to  the 
Roman  conquest  of  Egypt ; and  that  there  is  no  mention  of  a 
natal  theme  calculated  for  any  of  the  Ptolemies.  This  fact,  he 
adds,  is  the  more  important,  inasmuch  as  the  writings  of  the 
Egyptian  astrologers  must  have  been  deposited  in  the  Alex- 
audriue  library  from  the  reign  of  Ptolemy  Philadelphus,  and 
have  been  accessible  to  the  astronomers  of  Alexandria  in 
Greek  translations.  1^*^)  It  may,  however,  be  likewise  observed, 
that  there  is  no  trace  of  astrology  having  been  practised  by 
native  Egyptians  before  the  Christian  era,  and  that  the  astro- 
logical treatises  of  Egyptian  priests,  whether  in  their  original 
language  or  in  Greek  translations,  which  Letronne  supposes  to 
have  been  deposited  in  the  Alexandrine  library,  are  probably 
quite  imaginary. 


(246)  De  Ostentis,  c.  2,  p.  271,  ed.  Bonn. 

(247)  Said,  in  nrrmnpu.  The  word  Potoairis  occurs  in  a verse  of  the 
Danaides  of  Aristophanes,  ap.  Athen.  iii.  p.  114  C ; — 

KOI  TOP  KvXXflOTtp  tpOtyyov  Kol  TOP  rrtToatpiv, 

KoXXoimt  was  an  Egyptian  name  for  a species  of  bread.  Afcineke  (Fram. 
Com.  Gr.  vol.  ii.  1047)  supposes  that  Danaus  addresses  this  verse  to  his  • 
daughters,  instructing  them  to  use  peculiar  Egyptian  words,  and  to  pass 
themselves  off  as  Egyptians.  There  is  nothing  m the  verse  of  Aristophanes 
to  indicate  that  an  astrologer  is  meant.  The  word  appears  to  be  formed 
from  Otirit. 

(248)  Qnique  Magos  docuit  mystcria  vana  Necepsus. 

Auson.  Epist.  xix. 

(249)  Observations  sur  I'Objet  des  Keprtisentations  zodiaoales,  p.  78. 
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The  only  Egyptian  astrologer  who  occurs  in  history  is  one 
whom  Antony  had  with  him  in  Italy;  but  his  name  is  not 
mentioned ; and  whether  he  was  an  Alexandrine  Greek,  or  a 
native  Egyptian,  does  not  appear.  (*“’) 

The  miracle  of  the  thundering  legion,  174  a.d.,  was  by 
some  attributed  to  the  magic  arts  of  the  Chaldteans  Dio 
ascribed  it  to  Amuphis,  an  Egyptian  magician ;{®“)  but  this 
is  an  act  of  thaumaturgy,  and  has  no  connexion  with  divi- 
nation. 

Diodorus  makes  a power  of  predicting  future  events  from 
the  planetary  movements,  as  connected  with  the  births  of  living 
beings,  an  essential  part  of  the  science  of  the  Egyptian  priests 
in  the  most  ancient  times.  Cicero  likewise  describes  astro- 
logy as  being  of  remote  antiquity  in  Egypt  ;(®^)  but  these 
statements  are  not  confirmed  by  any  historical  fact  which  has 
reached  our  time. 

Dio  Cassius  states  that  the  Egyptians  were  the  authors  of 
the  planetary  names  for  the  days  of  the  week ; that  these 
names  were  unknown  to  the  ancient  Greeks,  but  that  the  use 
of  them,  though  of  recent  introduction,  was  universal  in  his 
time,  especially  among  the  Homans.  (®“)  The  use  of  these 
names  can  be  traced  in  the  Roman  authors  from  the  early  part 
of  the  Empire.  (“*)  Tibullus  designates  the  Sabbath,  or  the  last 
day  of  the  week,  by  the  name  of  Saturn’s  day.(®‘'^  Tacitus 
mentions  the  same  appellation,  and  accounts  for  the  planc- 


(350)  Flat.  Anton.  33. 

(351)  Lamprid.  vit.  Heliogabal.  9;  Clandian,  vi.  Cons.  Honor.  318. 

(353)  Ixni.  8. 

(353)  i.  81.  See  likewise  Lnean,  above,  n.  228. 

(354)  Eandem  artem  etiam  iEgyptii  longinquitate  temporum  innumcra- 
bilibus  pane  steculia  conseenti  putantur,  De  Div.  i.  1. 

(355)  xxrrii.  18.  Compare  Joseph  Apion.  ii.  89. 

(356)  See  Hare  on  the  Names  of  the  Days  of  the  Week,  in  the  Philo- 
logical Museum,  vol.  i.  p.  1.  Compare  Grimm,  D.  M.  p.  87. 

(357)  i.  3, 18.  Compare  Idelcr,  Chron.  vol.  i.  p.  178,  ii.  p.  177. 
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taiy  names  of  the  days  of  the  week  by  the  septenary 
number. 

Justin  ilartyr  calls  the  first  day  of  the  week  the  day  of  the 
8un,(*'®)  and  so  does  Tertullian.{*‘*®)  The  same  name  is  used  by 
Constantine,  the  two  Valentinians,  and  the  two  Theodosii,  in 
laws  relating  to  the  observance  of  the  day. (■*'*)  It  is  noted, 
however,  that  the  earlier  and  proper  appellation  among  Chris- 
tians was  the  Lord’s  duy.(-“^)  The  Eastern  Church,  from  the 
earliest  time,  observed  the  Sabbath,  or  the  seventh  day  of  the 
week,  as  an  additional  festival,  and  with  nearly  the  same  solem- 
nities as  the  Lord’s  day.(-®*)  The  fanciful  analogy  between 
the  seven  days  of  the  week  and  the  seven  planets  was  founded, 
like  the  analogy  with  the  tones  in  the  musical  scale,  on  nume- 
rical coincidence,  not  upon  an  astronomical  basis.  The  prin- 
ciple of  the  order  in  which  the  five  planets  are  assigned  to  the 
days  of  the  week  (namely.  Mars,  ilercury,  Jupiter,  Venus,  and 
Saturn)  is  obscure, notwithstanding  the  two  explanations 


{258)  Seu  quod  e septem  sidcribuB,  queis  mortales  reguutur,  allisgimo 
orbe  et  praicipua  potentu'i  slella  Saturni  feratur ; ao  pleraquo  cuelcstium 
vim  Buam  et  cursum  septimoB  per  numeroB  conficiunt,  Ilist.  v.  4.  LyduB, 
de  MeuB,  ii.  3,  BayB  that  tbo  ClialdseanB  aud  E;;y|>tiana  derived  the  names 
of  the  dayB  of  the  week  from  the  number  of  the  planets. 

(259)  Apol.  ii.  p.  98,  99. 

(260)  Apol.  c.  16,  ad  Nation,  i.  13.  Compare  Sozomen.  i.  8,  Trjv  mpta- 

Krjv  KaXovpt'yrjv  rffupaVi  TjV*E^piuoi  7rpd>n;v  r^v  ifidopdRos  dvopd^ouo’tv, *EX\>7V(v 
9X10)  avaTtSiao'i, 

(261)  See  Bingham’s  Antiq.  of  the  Christ.  Ch.  sx.  2,  I. 

(262)  Solis  die  quern  Dominicum  rite  dixero  majorrs.  Cod.  Theod.  viii. 
8,  3,  xi.  7,  13. 

(263)  Bingham,  xx.  3 ; Lardner,  Cred.  of  the  Gosp.  Hist.  c.  85,  § 12. 

(264)  Above,  p.  131.  An  analogy  was  discovered  between  the  planets 
and  the  faculties  of  the  human  mind,  Maerob.  in  Somn.  Scip.  i.  12,  § 14, 
but  this  was  independent  of  numerical  coincidence. 


(265)  Plutarch,  in  the  7th  chanter  of  the  4th  book  of  his  Sym- 
posiae  Problems  (not  now  extant),  discussed  the  question  why  the  names 
of  the  planets,  when  transferred  to  the  days  of  the  week,  were  not  taken 
in  their  natural  order  ; 6ia  ri  ras  opwi’vpovi  toTv  7r\dvrj<Tiv  rjptpai,  av  Kara 
fKflpuv  (IXX*  €PTj\Xayfu'vu)s  dpidpovciy.  The  five  planets  are  placed  in 
this  order  : 3,  1,  4,  2,  5.  A scheme  hy  which  the  succession  of  the  days 
of  the  week  is  explained  on  astrological  principles,  is  given  by  .Arago, 
Pop.  Astron.  b.  33,  c.  4. 
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reported  by  Dio ; but  neither  of  these  explanations  connects  it 
%vith  astrological  ideas. 

Some  of  the  extant  Roman  calendars  of  the  Imperial  period 
mark  certain  days  as  ‘dies  .iEgyptiaci.’  These  were  unlucky 
days  ;(-*•)  but  there  is  nothing  to  show  that  they  had  an  astro- 
logical origin. 

§ 14  The  Chaldaan  astrology  was  founded  upon  the  prin- 
ciple that  a star  or  constellation  presided  over  the  birth  of  each 
individual,  and  either  portended  his  fate,  or  shed  a benign  or 
malign  influence  upon  his  future  life.  This  heavenly  inspector 
was  one  of  the  five  planets,  or  one  of  the  signs  of  the  zodiac. 
The  fixed  stars  played  no  part  in  the  astrological  scheme,  except 
so  far  as  they  composed  the  zodiacal  signs.  (-®^) 

The  star  which  looked  upon  the  child  at  the  hour  of  his  birth 


(266)  See  the  subject  explained  in  Salmasius,  do  Ann.  Climacter. 

р.  815-^.  For  the  Roman  calendars,  see  Gnev.  Thes.  Ant.  Rom. 
vol.  viii.  An  allusion  to  prophetic  Egyptian  dreams  occurs  in  Claudian, 
Eutrop.  i.  312,  ii.  prmf.  39,  but  they  are  unconnected  with  astrology. 

(267)  A copious  exposition  of  the  astrological  system  may  be  found  in 
the  following  works : — 

1.  The  poem  of  Manilius ; a Roman,  who  wrote  under  Tiberius,  lie 
declares  himself  to  be  the  first  poet  who  had  treated  astrology,  i.  0,  113, 
ii.  53 — 7.  iii.  ad  init.  The  extant  poem  consists  of  fire  books  of  hexameter 
verse  ; the  sixth  book  is  lost.  See  Fabr.  Rib.  Lat.  vol.  i.  p.  499  ; Bern- 
hardy,  Rom.  Litt.  p.  452. 

2.  The  Tetrabiblos  of  Ptolemy ; of  which  there  are  numerous  trans- 
lations. The  original  Greek  was  published  at  Basil.  1553, 1 vol.  12mo. 
Concerning  this  treatise,  see  Delamhre,  Hist.  Astr.  Anc.  tom.  ii.  p.  543. 

3.  The  treatise  of  Julius  Firmicus,  in  eight  books.  Julius  rirroicus 
lived  in  the  time  of  Constantine.  Notwithstanding  the  poem  of  Mani- 
liuB,  he  states  that  he  was  the  earliest  writer  on  astrology  in  the  Latin 
language,  Praef.  lib.  iv.  p.  84;  Prmf.  lib.  v.  p.  115,  viii.  33,  p.  2 44.  Basil. 
1551,  fol. 

4.  The  Apotelesmatica  of  Manetho,  a Greek  hexameter  poem,  in  six 
hooka.  See  above,  p.  302,  n.  245. 

5.  Paulus  of  Alexandria,  a writer  of  the  fourth  century,  whose  work, 
entitled  Et<rayoryq  eh  rqv  ’ATroTeXetTgaTts^s,  was  published  at  Wittenberg, 
1586,  4to.  Apollinarius,  an  unknown  astronomer  mentioned  by  Paulus  m 
his  preface,  is  also  named  by  Achilles  Tatius,  p.  82. 

A full  account  of  the  astrological  system  is  given  incidentally  by 
Sextus  Empiricus,  adv.  Matliem.  v.  12,  p.  730,  ed.  Bekker.  Geminus, 

с.  i.  p.  4 and  5,  and  Censorious,  c.  8,  likewise  expound  the  method  of 
predicting  from  nativities.  A passage  concerning  the  astrological  influence 
of  the  constellations  occurs  in  Petroni  us.  Satyr,  c.  39;  and  see  the  epigram 
of  Philodemus,  Antb.  Pal.  xi.  318,  who  was  contemporary  with  Cicero. 
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■was  called  the  horoscopus ; (’*®)  and  the  solution  of  the  natal 
problem  by  an  astrologer  bore  the  appellation  of  ihema  natali- 
cium.  As  the  divination  was  invariably  founded  upon  a birth, 
the  Chaldsean  astrologers  were  called  genethliaei,  and  their  craft 
genethliatogy.Q^)  As  their  methods  were  geometrical,  they  likc- 
•wise  went  by  the  name  of  mathematici.  Astrology  was  also 
denominated  the  apotelematic  art,  in  allusion  to  the  oTrorfAto- 
fiara,  or  effects,  of  the  stars. 


(268)  ttpotTKOirot  tuv  oiv  €trriv  omfp  crvycy  av'nr\fiv  Kaff  ttv  ypdyor  ff  yivtait 
<nnim\uTo,  Sextus  Empiricus,  adr.  Math.  v.  13,  p.  730,  Bekker. 

Tertius  Eequali  pollens  in  parte,  nitentem 
Qui  tenet  exortum,  qua  primum  sidera  surfi^unt ; 

Unde  dies  redit,  et  tempus  describit  in  horas. 

Hinc  inter  Graias  horoscopos  editur  urbes, 

Nec  capit  externum,  proprio  quia  nomine  gaudet. 

Manilius  ii.  826—30. 

The  same  poet  lays  it  down,  as  an  astrological  canon,  that  the  influence 
of  a star  depends  upon  its  place  in  the  heaven : — 

Omne  quidem  signum  sub  qualicunque  figura 
Fartibus  inficitur  mundi:  locus  imperat  astris, 

Et  dotes  noxamre  facit. — ii.  856 — 8. 

The  method  of  observation  is  thus  described  by  Sextus  Empiricus,  ib. 
V.  27.  p.  733.  yvKTotp  ptv  i XaXSmov  aKpapflas  €Ka$t(fTo  aartpo- 

(TKOtrov,  tTtpos  it  Trapriiptvi  rjj  oiiivovini  pt^pit  anort^oero,  dirorcxovaijr 
(i6vs  iiiTKCp  ittoTfpaivt  rrjs  aKputptias.  6 it  aKovaat  sal  atrov  irapttrp- 

pMiovTo  t6  dj/f<ryov  fb)d(ov  wr  ttpocicoTroOv,  ptff  fjfupop  if  Tois  ctpoaKontotr  npotr- 
ftj(f  sal  Tais  Tov  qXtov  Kivrjatatv.  The  metallic  ilaKos  was  used  for  making 
a noise  as  a signal.  Sextus  afterwards  adds.  v.  60,  rotwv  sal  Stairtp 
dfufXtos  Trjt  XaXiMKtjt  «orl  to  <rni<r<u  ri)v  ipoasdirov.  The  horoscopus  is 
alluded  to  by  Horace ; 

Seu  Libra  seu  me  Scorpios  aspicit 
Formidolosus. — Carm.  li.  17. 

(269)  That  the  astrologers  were  called  genethUaci  is  stated  by  Gell. 
xiv.  1,  fid  init.  and  Augustin,  de  Doctr.  Christ,  ii.  21.  Tiie  verb  ym^ia- 
Xoyu  is  applied  to  the  Chaldmans  by  Strab.  xvi.  1,  6.  They  are  called 
ytvtSXiaKayoi  by  Hieronymus  in  Daniel,  c.  2,  vol.  v.  p.  481,  ed.  Franefort. 
The  word  ytvtBXiakir/ia  is  used  as  synonymous  with  astrology  by  Joseph. 
Ant.  Jud.  xviii.  6,  9.  Genethlialogia  has  the  same  sense  in  Vitruv.  ix.  7. 
Compare  Amm.  Marc.  xxix.  2,  § 27.  Hence  the  word  yivtait  acquired  the 
sense  of  fate.  Salmasius,  de  Ann.  Climact.  p.  801 ; comp.  p.  87.  The 
words  ytviSXri  and  ymSXia  bore  in  later  times  the  sense  of  birthday 
(Etym.  Magn.  in  v.) ; Appian,  B.c.  iv.  34,  uses  ytvtSXiaZa  for  the  celebration 
of  a birthday. 

The  connexion  of  astrology  with  births  is  alluded  to  by  Juvenal,  xiv. 
248,  Nota  matbematicia  genesis  tua,  and  by  Tacit.  Ann.  ri.  22 ; Spartian. 
vit.  Sever.  2. 

X 2 
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Tliat  the  time  of  birth  was  a necessary  foundation  of  the 
Clialdiean  astrology,  is  implied  in  the  arguments  of  those  who 
seek  to  prove  its  futility.  Cicero  inquires  how  the  astrologers 
explain  the  diversity  of  character  and  fortune  in  persons  l)orn  at 
the  same  moment and  Augustine  particularly  insists  on 
the  case  of  twins,  whose  fates  ought  to  be  identical,  if  the  gc- 
ncthliac  theory  were  true  ;(^')  another  writer  points  out  that, 
where  a national  character  prevails,  all  persons  cannot  have  been 
horn  under  the  same  starry  influence. The  idea  of  divina- 
tion from  birth  was  even  transferred  to  an  entire  community ; 
and  Tarutius  Firmanus,  at  the  request  of  Varro,  calculated  the 
fortunes  of  Rome,  from  its  natal  day,  on  the  21st  of  April,  when 
the  festival  of  Palilia  was  celebrated. (^)  The  nativity  of  the 
world  was  likewise  brought  within  the  grasp  of  astrological 
comj)utation ; and  the  sign  Aries  was  supposed  to  be  upon  the 
meridian  at  this  great  natal  hour.(®^*) 

The  jiroper  influence  of  each  planet  was  determined  by  the 
professors  of  the  genethliac  art;  hence  Horace  and  Persius 
oppose  the  benign  influence  of  Jupiter  to  the  malign  influ- 
ence of  Saturn  to  which  Propertius,  in  making  a similar 
contrast,  adds  the  pernicious  influence  of  Mars.^^"®)  Ovid  speaks 


(270)  De  Div.  ii.  45. 

(271)  Civ.  Dei,  V.  2 — 6.  In  like  manner  Persius; — 

Geniinos,  horoscope,  varo 
Producis  genio. — vi.  18. 

(272)  Ilardcsancs  ap.  Euseb.  Pricp.  Evang.  vi.  10. 

(273)  See  above,  p.  299. 

(274)  Aiunt  in  hac  ipsk  genitura  mundi  aricte  medium  cmlum  tenente 
horani  I'uisse  mundi  naaeentia,  Cancro  gestante  tunc  Imiam.  Post  buiic  sol 
cum  Leone  oriebatur,  cum  Mcrcurio  Virgo,  Libra  cum  Venere,  Mars  crat  in 
Scorpio,  Sagittarium  Jupiter  obtinebat,  in  Capricorno  Saturnus  meabat. 
Sic  lactum  cst,  ut  singuli  eorum  signorum  Domini  case  dicantur,  in 
quibua,  cum  nasceretur,  fuisae  creduntur.  Macrobius,  Comm,  iu  Somn. 
Scip.  i.  21,  § 24.  The  Mundi  thema  is  given  in  Jul.  Firm.  iii.  1.  The 
Egyptians  made  the  first  of  Thoth.  or  the  rising  of  Sirius,  the  birthday  of 
the  world;  Boeckh.  Manetho,  p.  20.  Virgil  conceives  the  world  to  have  ' 
commenced  w ith  the  spring,  Georg,  ii.  336. 

(275)  Horat.  Carm.  ii.  17 ; Pers.  v.  50. 

(276)  iv.  i.  83. 
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of  a child  being  born  under  a sinister  planet,  not  under  the  sun 
or  the  moon,  under  Jupiter,  Venus,  or  Mercury,  but  under 
Saturn  or  ilars;(^^  and  Juvenal  opposes  the  favourable  aspect 
of  Venus  to  the  disastrous  aspect  of  Saturn. (^'*) 

Augustus  was  born  under  the  influence  of  the  constellation 
of  Capricornus ; and  hence  this  constellation  appears  on  some 
of  his  coins.  (®'®) 

§ 15  The  diffusion  of  the  Chaldjean  astrology  in  Greece 
and  Italy  in  the  last  two  centuries  before  the  Christian  era  was 
favoured  by  several  causes,  of  which  the  most  operative  appear 
to  have  been,  1.  Its  resemblance  to  the  meteorological  astrology 
of  the  Greeks ; 2.  The  belief  in  the  conversion  of  the  souls  of 
men  into  stars;  3.  The  cessation  of  the  oracles;  4.  The  be- 
lief in  a tutelary  genius. 

1.  The  Greeks,  from  their  habit  of  using  the  risings  and 
settings  of  stars  for  the  notation  of  annual  time,  had  recorded 
the  coincidence  of  certain  states  of  the  weather  with  the  appear- 
ance or  disappearance  of  certain  stars.  Tliis  notation,  which,  if 
properly  understood,  was  strictly  scientific,  and  signified  only 
coincidence  in  time,  degenerated  into  the  superstitious  idea  of 


(277)  Ibis,  2II — 8.  In  Amor.  i.  8,  29,  lie  opposes  the  beneficent  influ- 
ence of  Venus  to  the  sinister  influence  of  Mars. 

(278)  vi.  569.  Ptolemy  lays  it  down  that  Jupiter  and  Venus  are 
benefic,  Saturn  and  .Mars  lualelic,  the  Sun  and  Mercury  neutral,  Tetrabib. 
i.  5. 

Seneca,  Consol,  lul  Marc.  18,  describes  tlie  fire  planets  as  determining 
the  fortunes  of  men.  ‘ Videbis  quinque  sidera  diversas  ageiitia  vias,  et  in 
contrarium  prmcipiti  mundo  niteutia;  ex  liorum  levissimia  inotibus  fortunm 
populorum  dependent,  et  maxima  ac  minima  perinde  formantur,  prout 
aiquum  iniquumve  sidus  incessit.’  The  distiiietion  between  the  bencfic, 
malefic,  and  neutral  planets  is  pointed  out  by  Piut.  de  Is.  et  Osir.  48. 

(279)  Suet.  Aug.  94;  Manil.  ii.  509.  Gerraanieus  t'lesar,  in  his 
Aratea,  has  the  following  verses  respecting  Capricorn. 

Ilic,  Auguste,  tuum  gcnitali  corpora  numen 
Altonilas  inter  genres,  palriamque  paventem 
In  ccelum  tulit,  et  materuis  reddidit  astris. 

V.  552—4. 

Augustus  was  born  in  63  s.c.,  at  the  time  of  the  Catilinarian  con- 
spiracy. 

Achilles  Tatiu.s,  c.  2.3,  says  that  the  genealogi  look  to  the  signs  of  the 
zodiac,  and  to  the  plauets  moving  in  the  zodiac. 
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an  occult  connexion  between  tbe  star  and  the  weather.  The 
sign  was  converted  into  a cause.  (^®®) 

The  signs  of  weather  thus  noted  by  the  Greeks  in  their 
calendars  were  called  imamxaalai.  In  the  calendars  of  Ptolemy 
and  Geminus,(*®')  which  are  extant,  the  prognostics  are  given 
with  their  respective  authorities.  Thus  Geminus  mentions  that, 
according  to  Eudoxus,  on  the  ninth  day  of  Cancer,  the  wind  is 
southerly;  that  on  the  tenth  day  of  Virgo  there  is  stormy 
weather  with  lightning ; that  from  the  fourth  of  Pisces,  the  north 
wind  blows  for  thirty  days ; that,  according  to  Callippus,  on  the 
third  of  Aries,  there  is  rain  or  snow.  Similar  notices  occur  in 
the  calendar  of  Ptolemy ; resembling  the  predictions  of  weather 
in  a modem  almanac. 

Predictions  of  this  sort  were  not  superstitious;  but  they 
were  founded  on  an  insufficient  induction,  and  were  fallacious. 
So  Theophrastus  informs  iis  that  when  Mercury  appears  in 
winter,  it  portends  cold;  when  in  summer,  heat.(®“)  Similar 
meteorological  fancies  occur  in  Aristotle,  which  the  great  philo- 
sopher doubtless  believed  to  rest  on  scientific  proof.  Thus  he 
lays  it  down  that  the  moon  produces  a winter  and  a summer  in 
the  month,  by  the  increase  and  diminution  of  its  light,  as  the 
sun  produces  winter  and  summer  in  the  year;(^)  and  he  holds 


(i8o)  Pliny  considers  it  as  certain,  that  the  stars  e.vcrcise  a meteorolo- 
gical influence  ; * Quis  scstates  et  hiemes,  qua:que  in  temporibus  annu& 
vice  intclligimtur,  siderum  motu  fieri  dubitcl  P Ut  solis  ergo  natura  tern- 
nerando  intelligitur  anno,  sic  reliquorum  quoque  siderum  propria  cst  qui- 
husquo  vis,  ct  ad  suam  cuique  naturam  fertilis.  Alia  sunt  in  liquorem 
soluti  humoris  fecunda,  alia  concreti  in  pruinas,  aut  roaeti  in  nives,  aut 
glaciati  in  grandiues ; alia  flatus,  alia  teporis,  alia  vaporis,  alia  roris,  alia 
rigoris,  ii.  39. 

( j8i)  P.  36,  42,  ed.  Petav.  Compare  the  calendar  of  Aetius,  a medical 
writer  of  the  fifth  century,  ib.  p.  216.  The  calendar  of  Ptolemy  is  edited 
and  illustrated  by  IdWcr,  Uerl.  trans.  1810—7.  The  scientific  character  of 
meteorological  prediction  from  the  moon  and  stars  is  asserted  by  Ptolemy, 
Tetrabib.  i.  2. 

(282)  Concerning  this  class  of  predictions,  see  Vitruv.  ix.  6. 

(283)  De  Sign.  Pluv.  c.  3,  § 9,  vol.  i.  p.  796,  ed.  Schneider. 

(284)  De  Gen.  An.  ii.  4,  and  iv.  2,  ad  init. 

The  moon  was  considered  a nocturnal  sun.  yiivrnt  yap  Simttp  uXXor 
iXarrav  [the  moon],  Aristot.  Gen.  An.  iv.  10.  n yap  atKiirr^  svrrot 
mV  ^*ot  «’(7Ti,  Tbeophrast.  de  Sign.  Pluv.  c.  i.  § 6,  vol.  i.  p.  783, 
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that  the  temperature  and  the  winds  are  governed  by  the  perio- 
dical courses  of  the  sun  and  moon.(*^)  A further  step  was  made 
by  the  Ceans^  who,  according  to  IleracUdes  Ponticus,  used  to 
obsen-e  the  rising  of  the  Dog-star,  and  to  predict,  from  its  com- 
parative splendour  or  dimness,  whether  the  year  would  be  healthy 
or  pestilential.  (^) 

It  should  be  observed  that  the  Chaldseans  themselves  pre- 
dicted the  weather  for  fixed  days  of  the  year.(**^  They  had 
likewise  an  astro-meteorological  period,  consisting  of  twelve 
solar  years,  in  which  they  conceived  the  phenomena  of  weather 
to  recur.  (^) 

Geminus  points  out  at  length,  and  with  great  perspicuity, 
that  the  predictions  of  weather  in  the  Greek  calendars  are 
founded  on  observations,  but  that  they  only  represent  its  ave- 
rage and  ordinary  state,  and  do  not  always  come  true.  Hence, 
he  remarks,  an  astronomer  is  not  to  be  blamed  if  his  weather 
prophecies  are  not  fulfilled:  whereas  if  his  prediction  of  an 
eclipse  or  of  the  rising  of  a star  proves  erroneous,  he  is  justly 
censured  j for  it  is  founded  on  a method  which  leads  to  certainty 
and  precision.  It  is  generally  believed,  he  adds,  that  Sirius 
produces  the  heat  of  the  dogdays ; but  this  is  an  error,  for  the 
star  merely  marks  a season  of  the  year  when  the  sun’s  heat 
is  the  greatest.  A star,  he  says,  is  a sign  of  certain  weather, 
as  a beacon  is  a signal  of  war,  without  being  its  cause.  (®’’) 
Sextus  Empiricus  likewise  contrasts  the  scientific  predictions 
of  weather  by  Eudoxus  and  Hipparchus  with  the  superstitious 
prophecies  of  human  afi'airs  by  the  Chaldsean  astrologers.  (°®®) 

Schneider.  Hence  Ennius,  sp.  Cic.  de  Div.  i.  68,  uses  *ol  alhut  for  the 
moon. 

(285)  Ih.  iv.  10.  (386)  Cic.  de  Div.  i.  57. 

(287)  Columella,  xi.  1,  § 31. 

(288)  Proxima  est  hanc  magnitudinem,  quee  vocatur  SaStKomip'ic,  ex 
annis  vertentibus  duodecim.  Huic  anno  Chaldaico  nomen  est,  quern  geneth- 
liaci  non  ad  soIis  lunwque  cursus,  sed  ad  observationes  alias  habent  accom- 
modatum ; quod  in  eo  diennt  tempestates,  frugumque  proventus,  sterilitaCes 
item  morbosque  circumire,  Censorin.  0.  18. 

(289)  c.  H,  p.  32. 

(290)  Adv.  Math.  v.  1—3,  p.  728,  Bekker.  Isidorus,  in  his  work  on 
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It  is  manifest  that  astro-mctcorology  would  serve  to  facilitate 
the  entrance  of  the  Chaldwan  astrolofjy ; but  that  the  former 
rested  on  an  apparently  scientific  basis  is  shown  by  the  fact  that 
it  still  lingers  among  us.  The  belief  in  the  moon’s  influence 
upon  the  weather  belongs  to  natiiral  astrology ; f**)  a belief 
which  was  already  developed  in  antiquity.  (-*■•) 

2.  Another  article  in  the  religious  faith  of  a Greek  or 
Roman,  which  might  induce  him  to  give  a willing  reception 
to  the  Chaldaian  astrology,  was  the  persuasion  that  an  affinity 
existed  between  the  stars  and  the  souls  of  men ; that  the  ethereal 
essence  is  divine ; that  the  souls  of  men  arc  taken  from  this  re- 
servoir, and  return  to  it  at  death ; and  that  the  souls  of  the 
more  eminent  of  mankind  are  converted  into  stars.  (^) 

Shortly  after  the  death  of  Julius  Csesar,  during  the  celebra- 
tion of  games  in  his  honour  by  Augustus,  a brilliant  comet  ap- 
peared in  the  north,  and  was  visible  for  seven  days.  This  comet 
was  generally  believed  by  the  Roman  people  to  be  the  soul  of 
Caesar  translated  into  the  heaven. (^) 

Lucan  supposes  the  soul  of  Pompey,  after  his  death,  to 
mount  to  the  region  where  the  soids  of  men  endowed  with 


ongins,  distinguishes  natural  from  superstitious  astronomy  : ‘ Inter  astro- 
noiniam  autem  ct  astrologiam  aliquid  oiffert.  Nam  astronomia  coeli  conver- 
sionem,  ortus,  obitus.motusque  sideruin  continet,  vel  qua  ex  causa  ita  vocen- 
tur.  Astrologin  vero  partiin  naturalis,  partim  superstitiosaest.  Naturalis, 
dum  oxsequitur  eolis  et  lunm  cursum  vel  stcllarum,  certasque  temporum 
stationes.  t^uperstitiosa  vero  ilia  eat,  quam  raathematici  sequuntur,  qui 
in  stellis  augurantur,  quique  etiam  duodecim  signa  coeli  per  singula  auimEC 
vel  corporis  membra  disponunt,  siderumque  cursu  nativitates  hominura  et 
mores  pnedicaro  conantur,  iii.  20.  laidorus  lived  in  the  seventh  century. 

(291)  Sec  on  this  subject  Lardner's  Handbook  of  Astronomy,  by 
Donkin,  § 215. 

(292)  See  Arat.  778 — 818  ; Virg.  Georg,  i,  421 — 37 ; Plin.  xviii.  79. 

(293)  See  Aristoph.  Pac.  832 — 3;  Virg.  Georg,  iv.  219— 227.  Varro 
held  ‘ ab  summo  circuitu  cceli  ad  eireulura  iuna;  auhereas  animas  esse  astra 
Bc  Stellas,  eoa  coelestes  dcos  non  modo  intelligi  esse,  sed  etiam  vidcri : inter 
lunm  vero  gyrum  ct  nimborum  ae  ventorum  cacumina  acreas  case  animaa, 
sed  eas  animo  non  ooulis  videri ; ct  vocari  heroas  et  lares  ct  genios.' 
Augustin.  Civ.  Dei,  vii.  6.  Several  of  the  ancient  philosophers  supposed 
the  soul  to  bo  of  an  igneous  nature.  Stob.  Eel.  Phys.  i.  41. 

(294)  Suet.  C®8.  88  ; Plin.  N.  H.  ii.  23  (where  the  words  of  Augu.stus 
himself  are  cited) ; Ovid,  Met.  xv.  746,  815 — 51  ; Dio  Casa.  xlv.  7 ; Seneca 
Nat.  Qumst.  vii.  17.  Compare  Virg.  Eel.  ix.  47 : Ecce  Dioua-i  proecssit 
Cwsaris  astrum. 
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superhuman  virtues  Lave  been  converted  into  stars. So 
Claudian  describes  Theodosius  as  ascending  through  the  splieres 
of  the  planets  until  he  reaches  the  portion  of  heaven  where  the 
fixed  stars  welcome  him  as  a new  comer,  to  be  added  to  their 
band-C*") 

One  of  the  opinions  respecting  the  Milky  Way,  versified  by 
Manilius,  is  that  it  is  formed  of  the  souls  of  illustrious  men, 
who  after  their  death  have  been  received  into  the  heaven.  (**') 

That  the  stars  are  of  a divine  nature  was  the  general  tenet 
of  the  ancient  philosophers : even  Aristotle  believed  that  they 
are  divine  beings,  endowed  with  independent  volition. 
Heraclitus  is  reported  to  have  held  that  the  soul  is  a spark  taken 
from  the  stellar  essence. 

3.  The  cessation  of  the  native  oracles,  and  the  consequent 
demand  for  a substitute,  likewise  contributed  to  the  diffusion  of 
astrology . (”®®) 

1.  Another  circumstance  which  tended  to  promote  the 
spread  of  astrology  in  Greece  was  the  belief  in  the  existence 
of  a peculiar  genius  which  took  charge  of  every  person  from  his 
birth,  and  whose  life  ceased  with  that  of  his  human  client. (^') 


(295)  ix.  1 — 9.  (296)  De  Tert.  Cons.  Honor.  162 — 174. 

(297)  An  fortes  animie  dignataqne  nomins  coelo, 

Corporibus  resoluta  suis,  terraque  remissa. 

Hue  migrant  ex  orbe  ; suutnque  habitantia  coelmn 
.Sltbereos  vivunt  annos,  mundoque  fruuntur. — i.  756 — 59. 

(298)  Above,  p.  163. 

(299)  Scintilla  stellaris  essentiaa,  Macrob.  in  Sown.  Scip.  i.  14.  § 19. 
According  to  Stob.  £cl.  Pbys.  i.  41,  p.  322,  Gaisf. : ‘HpoxXtijijr  {oTofiirj 

aniltraro, 

(300)  See  Plut.  de  Def.  Or.  The  cessation  of  the  oracles  is  expressly- 
mentioned  by  Juvenal  as  a cause  of  the  predilection  for  astrology,  in  the 
verses  cited  above,  p.  299.  Lucan  represents  the  priestess  of  Apollo  as 
declaring  the  silence  of  the  Delphi  oracle : — 

Muto  Parnassus  hiatu 

^ Conticuit,  pressitquc  deum. 

And  see  the  rest  of  the  passage,  v.  131 — 140. 

(301)  annvri  iat^v  avdp\  frvpTrapi(rraTai 
fvdvs  ytvoptvio,  pviTTaycayos  tov 
dyadof. 

Jlenander.  ap.  Meiqeke.  Frag.  Com.  Gr.  vol.  iv.  p.  238. 
Origenes,  contr.  Cels.  8 : 'EXX^viav  piv  oir  oI  o-o<^ol  XfyiVoxrav  Saipovas  fiXij. 
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This  genius  was  naturally  placed  in  relation  with  the  star  which 
presided  over  the  child’s  birth.  (’’^) 

§ 16  Astrology,  as  practised  in  the  first  centuries  of  the 
Roman  Empire,  was  an  intricate  and  abstruse  system.  Its  pro- 
fessors were  popularly  called  mafhemaliclatis.  It  involved  more 
reasoning,  and  demanded  more  constructive  ingenuity,  than  the 
modem  pseudo-sciences  of  phrenology  and  homoeopathy.  Even 
for  his  own  objects  of  superstitious  imposture,  a Chaldman  or 
an  Egyptian  would  have  been  unable,  without  the  assistanee  of 
a higher  intelligenee,  to  produee  so  refined  an  instrument  as  the 
genethUac  astrology.  It  required  the  intellectual  gifts  of  the 
Greeks  to  give  it  the  precision  and  finish,  and  the  false  lustre  of 
a scientific  method,  which  it  obtained  in  their  hands.  (*“’)  At 
a later  time,  the  Arabians  reeeived  it  from  the  Greeks,  but 
simply  handed  it  down  to  posterity  without  either  exposing  the 
fraud,  or  adding  to  its  ingenuity. 


T^v  dp^pomivrjv  ytutafut.  Compare  Seneca,  Epist.  110,  § 1 ; 

Amm.  Mare.  xxi.  14.  ‘ Genius  eat  Deua,  cujua  in  tutcl&,  ut  quiaque  natua 
cat,  vivit.  Hie,  aive  quod,  ut  genamur,  curat,  aive  quod  una  genitur  nobia- 
cum,  aive  quod  noa  genitoa  auacipit  ac  tuetur;  certe  a genendo  genius 
appellatur.’ — ‘ Genius  autem  ita  nobis  aaaiduua  obaervator  appoaitua  eat,  ut 
ne  puncto  quidem  temporia  longiua  abaeedat,  aed  ab  utero  matrla  exceptoa 
ad  extremum  viUe  diem  comitetur,'  Ceneorinua,  c.  3. 

(302)  Scit  genius,  naiah  comer  qui  temperat  atlrutn, 

Natune  deua  humante,  mortalia  in  unum- 
Quodque  caput,  vultu  mutabilia,  albua  et  ater, 

Herat.  Epis.  ii.  2,  187. 

The  words,  ‘ mortalia  in  unumquodque  caput,’  mean  that  the  guardian 
genius  does  not  survive  hia  ward. 

(303)  On  the  connexion  of  Chaldsian  doctrine  with  Pythagoriam  and 
Heo- Platonism,  see  Lobeck,  Aglaopham.  p.  922,  929. 

(304)  See  Gibbon,  c.  62,  vol.  vii.  p.  38.  On  the  stationary  character  of 
the  Arabian  astronomy,  see  Delambre,  Hist,  de  I’Astron.  du  Moyen  Age, 
p.  95,  455. 
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Chapter  VI. 

EARLY  HISTORY  AND  CHRONOLOGY  OP  THE 
EGYPTIANS. 

§ 1 TN  support  of  tlic  alleged  antiquity  of  the  astronomical 
-*•  observations  of  Assyria  and  Egypt,  and  of  the  astro- 
nomical science  attributed  to  their  priests,  an  appeal  is  made 
to  the  primitive  civilization  of  those  two  empires,  and  to  their 
lists  of  kings  reaching  through  long  lines  of  consecutive  dynas- 
ties. It  becomes  necessary,  therefore,  to  advert  to  the  early 
history  and  chronology  of  these  countries,  for  the  purpose  of 
ascertaining  how  far  they  serve  to  prop  up  the  tottering  edifice 
of  Assyrian  and  Egyptian  science. 

. The  ancient  chronology  of  Egypt  has  been  rendered  the 
subject  of  elaborate  investigations  by  recent  critics,  and  it  will 
therefore  be  convenient  to  begin  with  an  inquiry  into  its 
authenticity. 

Reckoning  back  from  the  conquest  of  Egypt  by  Cambyses, 
and  its  annexation  to  the  Persian  empire,  we  find  a period  of 
115  years,  extending  from  670  to  525  B.C.,  during  which  the 
succession  of  its  independent  sovereigns  appears  to  rest  on  his- 
torical grounds.  (')  Their  names,  the  years  of  their  respective 


(i)  Mr.  Kenrick,  in  his  work  on  ancient  Egypt,  makes  the  following 
observations  upon  the  history  subsequent  to  the  time  of  Fsammetichus : 
‘ Herodotus,  when  he  resumes  the  history  of  Egypt  after  the  reign  of 
Sethos,  remarks  that  from  this  time  forward  he  shall  relate  that  in  which 
the  Egyptians  and  other  nations  agree.  Previously  to  this  time  there  was 
no  other  testimony  to  control  the  accounts  which  the  " Egyptians  and  the 
priests’’  gave  of  their  own  history  ; no  Greek  had  advanced  beyond  Nau- 
Gratis,  and  no  record  was  left  even  of  the  imperfect  knowledge  of  Egypt 
which  they  might  thus  have  gained.  The  effect  is  immediately  visible, 
and  we  hare  henceforth  a definite  chronology,  an  authentic  succession  of 
kings  conformable  to  the  monuments,  and  anistory  composed  of  credible 
facts,'  vol.  ii.  p.  3.S1.  Niebuhr,  in  like  manner,  remarks  upon  the  Egyp- 
tian history  of  Herodotus,  that  * the  whole  narrative  of  the  period  before 
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rc'igns,  and  some  real  events  connected  with  each,  have  been 
preseiTcd  to  us  by  the  Greek  writers. 

The  succession  is  as  follows,  according  to  Herodotus : — 

B.C. 

Psammctichus  670 — 616 

Neco 616 — 600 

Psammis 600 — 505 

Apries 595 — 570 

Amasis 570 — 526 

Psaniincnitus 526 — 525(^ 

The  commencement  of  this  period  is  1S6  years  before  the 
birth  of  Herodotus.  The  average  duration  of  the  six  reigns  is 
about  tweuty-four  years,  including  one  king  dethroned  in  the 
first  year  of  his  reign. 

Of  the  six  kings  in  question,  Amasis  was  within  the  limits 
of  the  traditions  which  were  tolerably  fresh  at  the  commence- 
ment of  Greek  prose  literature.  He  had  relations  with  Croesus, 
and  Polycrates  of  Samos:  he  sent  presents  to  several  of  the 
Greek  cities,  and  subscribed  to  the  rebuilding  of  the  temple  of 
Delphi. (’)  He  was  fond  of  the  Greeks,  and  gave  them  the 
factory  of  Naucratis  :(*)  the  circumstance  of  his  mummified 
l>ody  being  taken  from  its  tomb  by  Cambyscs,  and  being  sub- 
jected to  insults,  was  likely  to  be  remembered  in  Egypt.  (“)  Of 


PsammclicliuH  is  without  value ; but  from  that  time  it  is  historical  and 
excellent,’  Lect.  on  Anc.  Hist.  vol.  i.  p.  44,  ed.  Schmitz. 

(2)  See  Clinton,  F.  H.  at  the  years  670,  616,  and  625 ; Boeckh, 
Manetlio,  p.  332. 

(3)  Ilerod.  ii.  180,  182,  iii.  47. 

(^)  Ib.  ii.  178.  Strabo,  however,  appears  to  state  that  Nauernlis 
was  occupied  by  the  Milesians  in  the  rei|^  of  Psammctichus,  xvii.  1,  § 18. 

(5)  iii.  16.  Polyren.  viii.  20,  states  that  Cyrus  having  demanded  the 
daughter  of  Amasis  in  marriage,  Amasis  sent  him  Nitetis,  the  daughter  of 
Apries.  whom  he  had  dethroned.  After  the  death  of  Amasis,  Nitctia 
intorn)ed  her  husband  Cyrus  of  the  deceit,  and  urged  him  to  take  vengeance 
of  Psammetiebus,  the  son  of  Amasis.  Cyrus  died  before  he  could  accom- 
plish this  purpose;  but  it  was  executed  by  Cambyscs,  wbo  restored  the 
family  of  .4pries  to  the  throne.  Tliis  story  appears  to  have  been  borrowed 
from  Uinou  and  Lyceas ; the  account  of  Ctesias  was  that  Cambyscs,  not 
Cyrus,  demanded  the  daughter  of  Amatis ; Atheu.  xiii.  p.  500 ; Fragm. 
Hist.  Cr.  vol.  ii.  p.  91,  vol.  iv.  p.  411. 
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A pries  less  is  known;  but  he  is  stated  to  have  made  war  upon 
Syria,  and  to  have  been  dethroned  by  Amasis.(*)  lie  is  the 
Pharaoh  Ilophra  of  the  contemporary  prophet  Jeremiah.  (') 
The  preceding  king,  Psammis,  is  stated  by  Herodotus  to  have 
received  an  embassy  of  Eleans,  who  boasted  of  tlie  Olympic 
Games. (*)  This  synchronism  is  consistent  with  the  date  as- 
signed for  the  institution  of  the  games  in  question. 

The  reign  of  Neco  is  marked  by  his  attempt  to  dig  a canal 
from  the  Nile  to  the  Red  Sea ; by  his  alleged  circumnavigation 
of  Africa;  and  by  his  successful  invasion  of  Syria.  He  is 
stated  to  have  dedicated  a reminiscence  of  a victory  in  Syria,  in 
the  Temple  of  Apollo  at  Branchida;,  near  ^Iilctus.(®)  His  c.k- 
pedition  against  Assyria  is  mentioned  by  the  prophet  Jeremiah, 
and  in  the  Books  of  Kings  and  Chronicles.  (^®)  The  lifetime  of 
Jeremiah,  according  to  the  Biblical  chronology,  coincides  with 
the  reigns  of  Neco  and  Aprics,  as  determined  by  the  chrono- 
logy of  Herodotus  and  Manetho.  The  death  of  Josiah,  king 
of  Judah,  who  is  represented  in  the  Books  of  the  Kings  and 
Chronicles  as  slain  in  the  battle  with  Pharaoh  Nccho,  likewise 
coincides,  according  to  the  chronology  of  those  books,  with 
the  reign  of  Neco,  according  to  Herodotus.  The  coincidence 
with  Manetho  is  not  entire,  but  the  discrepancy  is  inconsider- 
able. (*’) 


(6)  Herod,  ii.  161-171. 

(7)  Jerem.  xliv.  30.  The  prophecies  of  Jeremiah  appear  to  have  been 
cora^sed  during  the  years  623 — 586  b.c. 

(8)  ii.  160.  (9)  Herod,  ii.  158—9. 

(10)  Jerem.  xlvi.  2;  2 Kings  xxiii.  29 — 35;  2 Chron.  xxxv.  20 — 27. 
Megiddoin  the  Books  of  Kings  and  Chronicles  evidently  agrees  with  Mag- 
dolum  in  Herodotus;  but  the  Jewish  town  of  Migdol  near  the  lake  of 
Galilee,  not  the  town  of  Lower  Egypt  near  Pelusium.  must  bo  intended, 
though  Herodotus  may  have  confounded  the  two.  See  Eaw  linson’s  Herod. 
Tol.  ii.  p.  2‘M);  Hr.  Smith’s  Diet,  of  Anc.  Geogr.  arts.  Maijdolum  and 
Jerutalem,  vol.  ii.  p.  17.  Josephus,  Ant.  x.  5,  1,  makes  .Mendes  in  Egypt 
the  place  of  the  battle,  which  town  was,  he  states,  in  the  dominions  of 
Josiah. 

(11)  The  death  of  Josiah  is  placed  by  Clinton,  Fast.  Hell.  vol.  i.  p.  328, 
and  Winer,  Bibl.  Keal-Wort.  art.  Juda,  at  609  n.c.  The  reign  of  Ncco, 
aceording  to  Herodotus,  extends  from  616  to  600  B.c. ; according  to 
Manetho,  from  604  to  598.  See  a comment  on  the  discrepancies  between 
the  chronologies  of  Herodotus  and  Manetho  for  this  period  in  Boeckh, 
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Psammctichus  first  opened  Egypt  to  the  Greeks  and  lie 
permitted  a colony  of  lonians  and  Carians  to  establish  itself 
near  the  city  of  Bubastis.  Herodotus  states  that  the  Greeks 
■were  well  acquainted  with  Egyptian  affairs  since  this  epoch. 

It  is  likewise  related  by  Herodotus,  that  after  the  Scythians  had 
defeated  Cyaxares  and  the  Medcs,  they  advanced  as  far  as 
Palestine ; but  that  Psammctichus,  king  of  Egypt,  induced 
them  by  presents  and  entreaties  to  retire,  and  to  desist  from 
their  intention  of  invading  his  kingdom. ('*)  Tlie  date  of  this 
event  is  fixed  by  Larcher  at  628  b.c.  ; the  same  critic  places  the 
reign  of  Cyaxares  (which,  according  to  Herodotus,  ('*)  lasted 
forty  years,)  from  631  to  591  b.c.  If  these  determinations  are 
correct,  the  lifetimes  of  Psammetichus  and  Cyaxares  are  co- 
incident ; and  the  date  of  the  Scythian  invasion  of  Palestine  is 
consistent  both  with  the  Egyptian  and  the  Median  chrono- 
logy. The  invasion  of  Judaea  by  a northern  equestrian  people 
is  likewise  alluded  to  in  two  remarkable  passages  of  the  con- 
temporary prophet  Jeremiah. (*•) 

The  Psammetichus  who  succeeded  Periander  in  the  dynasty 
of  Corinthian  despots,  and  who  ruled  about  5S5  b.c.,  probably 
took  his  name  from  the  king  of  Egypt.  ('")  The  Corinthian 
ruler  might  have  been  bom  during  the  reign  of  the  Egyptian 


Manetho,  p.  331 — 351.  Compare  Dea  ViKnolea,  Chronologie  de  I’Hiatoire 
Sainte,  vol.  ii.  p.  lUi — 150.  Accordini;  to  Manetho,  Fra:»m.  Hiat.  Gr. 
vol.  ii.  p.  693,  Neco  took  Jemaalem,  and  carried  Joachaz  the  king  a pri- 
soner to  Egypt.  This  agrees  with  2 Kings  xxiii.  33—4;  2 Chiran. 
xxxvi.  4. 

(ii)  On  the  exclusiveness  of. the  Egyptians,  and  their  repulsiveneas 
towards  the  Greeks,  see  Herod,  ii.  41,  91. 

(13)  ii.  154,  cf.  147.  Concerning  the  Egyptian  kings  from  Psammeti- 
chua  to  Psamraonitus,  see  Grote’s  Hist,  of  Gr.  vol.  iii.  p.  429  —417 ; 
Eawlinson's  Herodotus,  vol.  ii.  p.  381 — 390. 

(14)  i.  105  ; Strabo,  ivii.  1,  § 18,  states  that  Psammetichus  was  con- 
temporary with  Cyaxares  the  Jkfede. 

(15)  i.  106.  See  Larcher,  Herodote,  tom.  vii.  p.  150. 

(16)  iv.  6,  vi.  22—4, 

(17)  Aristot.  Pol.  V.  12;  Nicol.  Damaac.  60 ; Fragm.  Hist.  Gr.  vol.  iii. 
p.  393. 
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king,  and  fiiendly  commercial  relations  have  subsisted  between 
Corinth  and  Eg3rpt  during  the  reign  of  the  latter. 

The  account  of  the  series  of  kings  from  Psammetichus  to 
Amasis,  given  by  Diodorus,  agrees  generally  with  that  in  Hero- 
dotus. Diodorus  represents  the  kings  before  Psammetichus  as 
c.\ercising  a Chinese  repulsion  towards  foreigners,  and  says  that 
Egypt  was  opened  to  strangers,  and  especially  to  Greeks,  by 
this  king.  He  describes  Apries  as  separated  from  Psamme- 
tichus by  four  generations,  (*®)  apparently  counting  both  ex- 
tremes inclusively;  he  states  that  Apries  reigned  twenty -two 
years,  and  was  dethroned  by  Amasis,  whose  reign  lasted  fifty- 
five  years;  and  that  Amasis  died  in  Olymp.  63.3=526  b.C. 
at  the  time  of  the  invasion  of  Egypt  by  Cambyses.(^*) 

According  to  Manetho,  the  names  and  duration  of  reigns  of 
the  six  kings,  beginning  with  Psammetichus,  are  as  follows : — 


Psammetichus 54 

Nechao 6 

Psammuthis 6 

Vaphris 19 

Amosis 44 

Psammecherites J 


129in 


(i8)  Neoo  is  included  in  this  interval.  Elsewhere  Diodoms  mentions 
him  as  the  eon  of  Psammetichus,  and  as  having  begun  the  canal  from  the 
Nile  to  the  Ked  Sea,  i.  33. 

{19)  Diod.  i.  67 — 8.  Herodotus  states  that  Apries  reigned  twenty-five 
years,  ii.  161 ; and  that  Amasis  reigned  forty- four  years,  and  died  a short 
time  before  Cambyses  invaded  Egypt,  iii.  10.  See  Clinton,  F.  H.  ad 
ann.  616. 

{20)  Fragm.  Hist.  Gr.  vol.  ii.  p.  693.  These  numbers  are  according  to 
Afneanus : according  to  Eusebius  the  Manethonian  years  of  the  reigns 


stand  thus 

Feammetichns 41  years 

Necao 6 

Psammuthis 17 

Vaphris 25 

Amosis 42 


134 

Compare  Boeckh,  Manetho,  p.  331—351. 
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Reckoning  thia  period  at  130  years,  it  differs  by  only  fifteen 
years  from  the  chronology  of  Herodotus. 

§ 2 Up  to  this  point,  we  may  consider  the  Egyptian  chro- 
nology as  determined,  within  moderate  limits  of  error,  upon 
trustworthy  evidence.  "We  have  next  to  inquire  how  our  diffe- 
rent authorities  represent  that  chronology  for  the  period 
anterior  to  the  reign  of  Psammetichus,  reckoning  back  from 
the  epoch  670  b.c.,  100  years  after  the  commencement  of  the 
Olympiads. 

Herodotus  visited  Egypt,  and  had  personal  communication 
with  the  priests,  from  whom  his  information  respecting  the 
ancient  history  and  chronology  of  the  country  was,  as  he  him- 
self declares,  derived. The  date  of  his  visit  is  about  450  b.c. 

According  to  his  report  of  their  information,  Egypt  was  at 
a remote  period  subjected  to  the  rule  of  eight  gods  of  the  first 
order,  of  whom  Pan  was  one.  These  deities  were  succeeded  by 
twelve  gods  of  the  second  order,  who  were  produced  17,000 
years  before  the  reign  of  Amasis.  Hercules  was  in  the  second 
order ; but  Bacchus  belonged  to  a later  period : he  preceded 
the  reign  of  Amasis  by  only  15,000  years.  Herodotus  is  per- 
plexed by  this  statement,  because,  according  to  the  chronology 
received  among  the  Greeks,  Bacchus  lived  only  1600,  Hercules 
only  900,  and  Pan  only  800  years  before  his  own  time.  How- 
ever, he  tells  us  that  the  Egyptians  assured  him  that  error  was 
impossible,  as  their  predecessors  had  preserved  a contempora- 
neous notation  of  the  years  during  this  entire  period.  (‘^) 

The  priests  further  informed  Herodotus  that  Men  was  the 
first  king  of  Egypt ; that  he  turned  the  course  of  the  Nile,  and 
built  the  city  of  Memphis  : and  that  he  was  succeeded  by  330 
kings,  whose  names  they  read  to  him  from  a book,  or  roll  of 
papyrus.  M'ith  the  exception  of  Queen  Nitocris,  who  reigned 


(21)  Soo  ii.  99, 1 12.  The  communications  of  Herodotus  with  the  Egyp- 

tian priests  were  doubtless  carried  on  through  a Greek  interpreter.  On 
the  class  of  in  Egypt,  see  Lepsius,  Chrou.  der  JEg.  p.  217—9. 

(22)  Herod,  iu  13,  145. 
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during  this  period,  these  monarchs  were  undistinguished,  and 
left  no  memorials  of  themselves. Men  and  his  330  sue- 
cessors,  as  we  shall  see  presently,  are  supposed  to  have  reigned 
from  11,400  to  1080  b.c.,  a period  of  10,320  years. 

With  regard  to  the  twelve  kings  who  sueceeded,  and  who 
nearly  filled  up  the  interval  before  Psammetichus,  the  priests 
had  much  more  to  tell  Herodotus  than  they  were  able  to  com- 
municate resj)ecting  their  330  predecessors.  These  twelve 
kings  (whose  names  are  subjoined)  reigned  during  a period  of 
400  years : the  dates  placed  respectively  opposite  their  names 
are  calculated  on  the  assumption  that  each  represents  a gene- 
ration. (-*) 


After  Men. 

B.C. 

331 

Moeris 

. . 1080 

332 

Sesostris 

. . 1040 

333 

Pheros 

. . 1013 

334 

Proteus 

. . 980 

835 

Rhampsinitus 

. . 946 

336 

Cheops 

. . 913 

337 

Chephren 

. . 880 

338 

Mycerinus 

. . 846 

339 

Asychis 

. . 813 

840 

Anysis 

. . 780(-“) 

311 

Sabacos 

. . 746 

342 

Sethon 

. . 713 

Last  year  of  his  reign  . . 

. . 680 

(23)  Herod. 

ii.  4,  101. 

(34)  Hub  is  the  calculation  which,  as  we  shall  nhow  presently.  Hero- 
dotuH  himself  makes.  He  states,  however,  that  Cheops  rcif^ned  fifty  and 
Chephren  fifty -six  years  (iL  127 — 8),  and  apparently  that  Mycerinus  reigned 
only  seven  years  (li.  133).  The  meaning  of  the  period  of  150  years  men- 
tioned in  c.  133,  is  not  explained.  In  calculating  the  dates,  I have  assigned 
thirty-four  years  to  the  first  king  of  the  century,  and  thirty-three  to  each 
of  the  two  others,  in  order  to  avoid  fractions. 

(33)  It  is  difficult  to  understand  the  passage  of  Herodotus,  ii.  140, 
which  seems  to  make  an  interval  of  more  than  7<K)  years  between  the  con- 
cealment of  Amyrtcpus  in  455  n.c.  (Clinton  ad  ann.),  and  the  reign  of 
Anysis,  and  would  therefore  raise  Anysis  to  1156  B.c.  It  has  been  pro- 
posed to  substitute  300  or  5tX)  for  700  in  the  text  of  Herodotus.  See 

1 
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Moeris,  the  first  of  these  twelve  kings,  was  excavator  of  the 
lake  which  bore  his  name ; likewise  the  builder  of  the  pyramids 
in  this  lake,  and  of  the  gateway  of  the  Temple  of  Vulcan.  (“) 
His  successor  Sesostriswas  a great  conqueror.  lie  sailed  along 
the  shores  of  the  Red  Sea  until  he  reached  a sea  innavigable 
from  shoals.  lie  likewise  marched  with  a vast  army  across 
Asia  Minor,  and  subdued  Scythia  and  Thrace.  He  erected 
some  columns  which  attested  the  extent  of  his  march,  and 
were  partly  extant  in  the  time  of  Herodotus : and  he  left  be- 
hind him  an  Egyptian  colony  at  Colchi.  He  dug  the  canals 
with  which  Egypt  was  intersected,  and  he  made  an  equal  divi- 
sion of  the  land  of  Egypt  among  the  inhabitants.  The  belief 
in  the  exploits  of  Sesostris  was  deeply  rooted  in  Egypt ; for 
the  priest  of  Vulcan  is  said  to  have  refused  to  permit  the  erec- 
tion of  a statue  of  Darius,  in  front  of  the  statues  of  Sesostris 
and  his  queen,  on  the  ground  that  Sesostris  had  conquered  the 
Scythians,  whereas  Darius  had  failed  in  his  attempt  upon  this 
people. 

Sesostris  was  succeeded  by  his  son  Pheros,  who  was  punished 
with  blindness  for  his  impiety,  and  was  restored  to  sight  in  con- 
sequence of  a marvellous  cure  directed  by  an  oracle.  Pheros 
gave  two  obelisks,  of  great  height,  to  the  Temple  of  the  Sun.(**) 

The  next  king  was  Proteus,  who  reigned  at  the  time  of  the 
Trojan  War.  The  priests  informed  Herodotus,  partly  on  the 
authority  of  Menelaus  himself,(^)  that  Paris  and  Helen,  on 


Schweighauser  ad  loc. ; Niebuhr,  Lect.  Anc.  Hist.  vol.  i.  p.  68,  and 
Volney,  Eecherches  nouvelles  sur  I'Histoire  ancieune,  Cliron.  desEgyptiens, 
c.  i,  CEuvres,  ed.  1837,  p.  515,  approve  of  300. 

(j6)  Herod,  ii.  101,  149,  150.  Herodotus  states  that  at  the  time  of  his 
visit  to  Egypt,  900  years  had  not  elapsed  since  the  death  of  Mceris,  ii.  13. 
Assuming  that  Herodotus  visited  Keypt  about  450  b.c.,  we  obtain  about 
1350  B.c.  for  the  date  of  the  death  of  Moeris,  which  does  not  accord  with 
the  result  of  the  calculation  founded  upon  the  succession  of  kings. 

(2’j)  ii.  102 — 110.  The  same  story  respecting  the  statue  of  Darius  is 
told  by  Diodorus,  i.  58,  who  calls  Sesostris  Sesobsis. 

(i8)  ii.  111. 

{29)  t(pa<rav  (ol  U fit  is)  npos  raOra  rddf,  tirropljjtn  f^pfvoitlhtvai  nap*  aerov 
McvfXsw,  ii.  118. 
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their  voyage  from  Greece  to  Troy,  were  driven  by  contrary 
winds  to  the  coast  of  Egypt ; that  Proteus  dismissed  Paris,  but 
detained  Helen ; and  that  Helen,  who  never  went  to  Troy,  was 
afterwards  surrendered  by  Proteus  to  Menelaus.  The  priests 
assured  Herodotus  that  they  knew  the  truth  of  this  narrative, 
partly  from  inquiries,  and  partly  from  the  events  having  occurred 
in  their  own  country ; and  Herodotus  gives  his  reasons  for  con- 
sidering it  to  be  historical.  The  work  of  Proteus  was  the  teme- 
nos  of  the  Temple  of  Vulcan  at  Memphis.  (*®) 

Proteus  was  succeeded  by  Rhampsinitus,  whose  riches  were 
immense.  The  robbery  of  his  treasury  is  the  subject  of  a story 
which  resembles  in  its  character  one  of  the  Arabian  Nights,  and 
which  has  for  its  moral  the  surpassing  wisdom  of  the  Egyptians. 
His  descent  to  Hades,  where  he  plays  at  dice  with  Ceres,  fur- 
nished the  material  for  a festival-legend.  Tlie  monuments 
attributed  to  him  were  the  gateway  of  a temple,  and  two 
statues.  (*') 

The  next  two  kings  were  Cheops  and  Chephren,  brothers ; 
the  former  of  whom  reigned  for  fifty,  and  the  latter  for  fifty-six 
years.  These  kings  built  two  great  pyramids : they  compelled 
all  the  people  to  labour  at  these  works ; and  they  closed  the 
temples.  Egypt,  which  up  to  this  time  had  been  mildly 
governed,  endured  grievous  oppression  for  106  years.  P") 

Chephren  was  succeeded  by  Mycerinus,  son  of  Cheops.  He 
was  a mild  king  j he  re-opened  the  temples,  and  relieved  the 
people  from  their  sufferings.  He  left  a pyramid,  but  smaller 
than  that  of  his  father.  Legendary  stories  were  told  respecting 
the  figure  of  a cow,  in  which  the  body  of  his  daughter  was  en- 
tombed, and  twenty  wooden  statues  of  his  concubines.  His 
reign  lasted  only  six  years.  (**) 

Asychis  came  next,  who  built  the'  most  richly-decorated  of 
the  four  gateways  of  the  Temple  of  Vulcan,  and  a pyramid  of 


(30)  Herod,  ii.  112-120.  (3O  ii.  121— 12t. 

(3J)  ii.  124-128.  (33)  ii.  129-135. 

T 2 
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brick,  which  was  thought  superior  to  the  pyramids  of  stone.  {**) 
His  successor  was  Anysis,  a blind  king,  who  was  driven  from 
his  throne  by  Sabacos,  king  of  the  i^thiopians.  Anysis  lay 
hid  in  an  island  in  the  marshes  for  fifty  years ; at  the  end  of 
which  time  Sabacos  voluntarily  evacuated  the  country  in  conse- 
quence of  a vision.  Sabacos  built  the  Temple  of  Bubastis.(®^) 

The  last  of  the  3 12  kings  who  reigned  after  Men  was  Sethon, 
a priest  of  Vulcan,  who  treated  the  warrior  class  with  indignity, 
and  deprived  them  of  their  lands.  During  his  reign,  Sana- 
charib,  king  of  the  Arabians  and  Assyrians,  invaded  Egj’pt ; 
but  his  army  was  defeated,  in  consequence  of  an  irruption  of 
field  mice,  which  gnawed  the  weapons  of  his  soldiers,  and  made 
them  unserviceable.  A statue  of  Sethon,  with  a mouse  in  its 
hand,  was  preserved  in-  an  Egyptian  temple  in  the  time  of  Hero- 
dotus. (^) 

Between  the  reign  of  Sethon  and  that  of  Psammetichus,  there 
intervenes  the  period  of  the  Dodecarchy,  respecting  which 
Herodotus  relics  on  Greek  as  well  as  on  Egyptian  informants. 
During  this  iKjriod,  Egypt  was  divided  into  twelve  districts,  and 
each  district  was  governed  by  a king.  Psammetichus  was  one 
of  these  tw'clve  kings ; and  with  the  assistance  of  Carian  and 
Ionian  mercenaries,  he  ultimately  succeeded  in  deposing  the  other 


(34)  Herod,  ii.  136. 

(35)  ii.  137—140.  Hosca,  King  of  Israel,  near  the  beginning  of  his 

reign,  became  tributary  to  Shaltnanescr,  King  of  Assyria;  but  he  shortly 
afterwards  withheld  Ins  tribute,  and  entered  into  treasonable  correspond- 
ence with  So,  King  of  Egypt,  2 Kings  xvii.  3,  4.  Aceording  to  Clinton, 
Hosca  began  to  reign  in  730  B.c.  This  date  agrees  with  the  date  of 
Sabaco,  which  results  from  the  Egyptian  account  in  Herodotus,  viz.  746 — 
713  B.c.  The  interval  between  the  alliance  of  Hosca  with  So,  and  the 
expedition  of  Sennacherib,  according  to  the  Biblical  chronology,  is  about 
sixteen  years.  , 

(36)  ii.  141.  The  invasion  of  Judiea  by  Sennacherib,  and  his  return  to 
Nineveh  after  the  miraculous  destruction  of  his  army,  took  place  in  the 
fourteenth  year  of  King  Hezekiah,  according  to  Isaiah  xxxvi.,  xxxvii. ; 
2 Kings  xviii.,  xii. ; Joseph.  Ant.  I.  1 : that  is,  in  712  B.c.  See  Clinton, 
vol.  i.  p.  327,  and  Winer.  This  accords  with  the  dale  obtained  above, 
p.  321,  from  Herodotus  for  the  reign  of  Sethon  ; but  the  Biblical  account 
docs  not  represent  Sennacherib  as  having  invaded  Egypt.  Josephus  sup- 
poses Sennacherib  to  have  invaded  both  Judiea  and  Egypt,  and  the  saute 
account  w as  given  by  Berosus,  cited  in  Josephus. 
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rulers,  and  subjecting  all  Egypt  to  his  dominion.  Under  the 
Dodecarchy  the  Labyrinth  was  built,  which  Herodotus  considers 
the  greatest  work  in  Egypt — greater  even  than  the  pyramids.  (*") 
The  priests  informed  Herodotus  that,  from  the  first  king, 
^len,  to  king  Sethon,  there  was  a series  of  fill  generations; 
the  detailed  statements  previously  given  by  him  make  this 
number  312,  if  both  extremities  are  included.  The  Theban 
priests  likewise  showed  to  Herodotus  (as  they  had  previously 
shown  to  Hecatmus,  the  historian)  (*®)  a series  of  315  woodeu 
statues  of  high  priests,  reaching  down  to  the  priest  last  deceased ; 
these  high  priests  all  bore  the  same  name,  and  each  was  the  son 
of  his  predecessor.  Herodotus  considers  each  of  these  royal 
successions  as  a generation,  and  reckons  three  generations  to  a 
century.  If  we  adopt  his  principle  of  calculation,  we  arrive 
at  the  following  chronological  scheme,  as  representing  the  result 
of  the  account  given  to  him  by  the  Egyptian  priests : — 

B.C. 

Dynasty  of  eight  gods  of  the  first  order  . not  stated 


Twelve  gods  of  the  second  order 17,570 

Reign  of  Bacchus 15,570 

Men 11,400 

After  him 

329  kings,  until 

Moeris 1080 

After  him 

Eleven  kings,  until 

The  Dodecarchy 680 

Psammctichus  670  (*®) 


(37)  ii.  147—162. 

(38)  The  birth  of  Hecatteus  fell  about. 550  b.c.  His  visit  to  Egypt 
may  be  supposed  to  have  been  about  sixty  years  before  that  of  Herodotus. 

(39)  The  calculation  of  Herodotus  assumes  341,  not  312  generations ; 
althougli  the  latter  number  clearly  results  from  his  own  statements.  See 
Lepsius,  Chron.  der  Algyptcr,  p.  259.  Moreover,  after  stating  that  three 
generations  make  a century,  he  reckons  341  x 331  = 11,310,  whereas  tlie 
product  of  these  numbers  is  11,36C}.  Either,  therefore,  Herodotus  made 
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The  time  occupied  by  the  Dodecarchy  is  not  stated  hy  Hero- 
dotus; in  the  above  computation,  it  has  been  taken  at  ten 
years.  (**) 

§ 3 Plato  states  it  to  be  a literal  truth,  that  some  of  the 
works  of  art  in  Egypt  are  10,000  years  old  :(*')  he  likewise  de- 
scribes Solon  as  having  heard  from  an  Egyptian  priest  that  the 
city  of  Sais  was  proved  by  existing  records  to  have  lasted  for 
SOOO  years;  and  that  the  historical  registration  of  the  Egyp- 
tians ascended  to  an  epoch  long  anterior  to  that  of  the  Greeks. 
The  Epinomis  likewise  speaks  of  the  astronomical  observations 
of  the  Egyptians  and  Assyrians  as  ascending  to  an  infinite  anti- 
quity.(«) 

§ 4 The  next  authority  on  Egyptian  chronology  is  Ma- 
nctho.  The  accounts  of  Manetho’s  life  are  not  very  clear  or 
satisfactory ; but  he  appears  to  have  been  a native  of  Seben- 
ny tus,  in  Egypt ; to  have  held  a high  position  in  the  native 
priesthood ; and  to  have  lived  in  the  reigns  of  the  first  two 
Ptolemies  (30G — 247  b.c.)  (^)  Syncellus  says  that  Manetho 
wrote  his  work  in  imitation  of  that  of  Berosus ; having  been 
either  his  contemporary,  or  a little  subsequent  to  liim ; and 
that  it  was  dedicated  to  Ptolemy  Philadelphus.('‘^) 


an  error  of  rompntation,  or  the  numbers  in  bis  text  have  been  corrupted. 
See  ii.  143—3. 

The  statement  of  Mela,  i.  9,  is  derived  inaccurately  from  Herodotus ; 
see  Boeckb,  Manetho,  p.  94,  n.  3. 

(40)  The  interval  between  the  resignation  of  Sabaco  and  the  accession 
of  Psammetichus  is  made  by  Diod.  i.  66  to  consist  of  seventeen  years  ; 
namely,  anarchy  two  years,  and  Dodecarchy  fifteen  years. 

(41)  Leg.  ii.  § 3,  p.  656. 

(4s)  Tim.  p.  23,  A.  E.  Compare  Macrob.  Comm,  in  Somn.  Scip.  ii.  10, 
§14. 

(43)  xP<i>'oc  fuipUTTis  icai  antipos,  c.  9,  p.  987. 

(44)  See  Fragm.  Hist.  Gr.  vol.  ii.  p.  611 ; Boeckh,  Manetho,  p.  11 ; 
Bunsen's  Egypt,  vol.  i.  p.  60,  Eug.  tr. ; Lepsius,  Chron.  der  ADg.  p.  405. 

(43)  Vol.  i.  p.  29,  cd.  Bonn.  Bunsen,  Egypt,  vol.  i.  p.  97,  Engl,  tr., 
says  that  ‘ Manetho  under  the  first  Ptolemies  opened  up  to  the  Greeks  the 
treasures  of  Egyptian  antiquity,'  and  that  ‘none  of  the  later  native  histo- 
rians can  bo  compared  with  him.'  It  does  not,  however,  appear  that  there 
were  any  native  historians  of  Egypt  after  Manetho.  Concerning  the  date 
of  Berosus,  see  above,  eh.  v.  § ) 1. 
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Manetho  published  a work  on  Egyptian  history,  composed 
in  the  Greek  language,  and  derived,  as  he  himself  stated,  from 
sacred  writings  in  the  native  tongue.  It  was  divided  into  three 
parts  or  volumes.  (^)  This  work  is  lost,  but  a summary  of  it 
has  been  preserved  by  the  chronographers ; their  accomits  of  its 
contents  are  often  inconsistent,  and  it  is  probable  that  they  may, 
in  many  cases,  have  relied  upon  secondhand  authorities,  with- 
out consulting  the  original  work.  The  different  versions  have 
been  investigated  with  great  care,  and  much  critical  acumen,  by 
Prof.  Boeckh,  whose  restoration  of  the  entire  chronological 
scheme  will  be  o.ssumed  as  the  basis  of  the  following  remarks. 

Manetho  begins  his  Egyptian  chronology  at  the  year  30,627 
B.C.,  but  at  the  outset  of  this  period  he  places  three  dynasties  of 
gods,  four  dynasties  of  demigods,  and  one  dynasty  of  manes, 
which  together  occupy  24,923  years.(*^)  The  first  mortal  king, 
Menes,  commences  his  reign  in  the  year  5702  b.c.  !Menes  and 
his  successors  are  distributed  into  thirty-one  dynasties,  ending 
with  333  B.C.,  the  last  year  of  Darius  Codomannus.  Our  atten- 
tion will  now  be  confined  to  the  first  twenty-five  dynasties,  end- 
ing with  the  year  680  b.c. 

According  to  the  chronological  scheme  of  Manetho,  Egypt 
was  governed  during  5022  years,  between  5702  and  680  B.c.,  by 
twenty-five  dynasties,  containing  439  kings.  Of  these  439  kings, 
316  are  unnamed;  of  the  remaining  93,  the  names  are  e.\- 
pressed.  (■**)  For  each  dynasty,  even  where  the  names  arc  not  given, 
it  is  stated  to  what  city  of  Egypt  (as  Memphis,  Thinis,  Elcphan- 
tina)  the  kings  belong ; where  they  are  foreigners  (as  Phoeni- 
cians or  .Ethiopians),  this  circnmstance  is  mentioned.  To  the 


(46)  Fragm.  Hist.  Gr.  ib.  p.  611 — 2.  1 

(47)  Boeckh  alters  this  number  into  24,837,  in  order  to  produce  a mul- 
tiple of  the  Canicular  period  (1461  x 17),  Manetho,  p.  84,  93,  386. 

(48)  In  this  enumeration,  no  acpount  is  taken  of  the  seventh  dynasty, 
consisting  of  70  unnamed  Memphite  kings,  who  reigned  seventy  days  (i.e., 
as  it  appears,  one  day  each).  See  Boeckh,  Manethoji.  163 ; Fragm.  Hist. 
Gr.  vol.  ii.  p.  665.  The  alteration  of  70  into  6,  in  Eusebius,  is  probably 
merely  a reduction  made  on  grounds  of  probability. 
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names  of  twenty-seven  kings,  a short  notice  of  an  event  con- 
nected with  their  reign  is  attached. 

With  the  exception  of  these  notices,  the  remains  of  Manctho 
furnish  us  only  with  a chronological  series  of  kings,  stating  the 
number  of  years  during  which  each  king  reigned,  or  each 
dynasty  lasted,  but  in  more  than  three  cases  out  of  four,  not 
even  mentioning  the  king's  name.  Its  general  character  is  that 
of  a chronology  of  anonymous  kings  arranged  in  dynasties. 

The  following  extracts  contain  all  the  historical  notices  in 
this  list,  from  which  their  number,  character,  and  value  may  be 
aj)preciated : — 

‘ Mencs  the  Thinite,  first  king  of  dynasty  1 (57  02 — 5150  b.c.). 
lie  was  tom  in  pieces  by  a hippopotamus,  and  perished. 

‘ Athothis,  son  of  Menes,  second  king  of  dynasty  1.  He 
built  the  palace  at  ^lemphis.  He  was  skilled  in  medicine,  and 
wrote  a work  on  anatomy,  still  extant. 

‘ Uenephes,  son  of  Kenkenes,  fourth  king  of  dynasty  1.  In 
his  time  a great  famine  prevailed  in  Egypt.  He  built  the 
pyramids  near  Cochome.(‘') 

‘ Semempses,  son  of  Michis,  seventh  king  of  dynasty  1 . In 
his  time  Egypt  was  afilictcd  with  a great  calamity  {<^Qop6i). 

‘ Bocthus,  first  king  of  dynasty  2 (5149 — 5148  b.c.)  In  his 
time  a great  opening  of  the  earth  took  place  near  Bubastus,  and 
many  persons  perished. 

‘ Ctccchos,  second  king  of  dynasty  2.  In  his  time  the  bull 
Apis,  in  Memphis,  the  bull  Mnevis,  in  Heliopolis,  and  the  goat 
at  Mende,  first  received  divine  honours. 

‘ Binothris,  third  king  of  dynasty  2.  In  his  time  it  was 
ruled  that  women  might  succeed  to  the  throne. 

‘ Nephercheres,  seventh  king  of  dynasty  2.  It  is  fabled  that 
in  his  time  the  waters  of  the  Nile  were  for  eleven  days  mixed 
with  honey.  C'®) 

(49)  Nothing  is  known  of  these  pyramids.  Compare  the  guesses  of 
Bunsen,  Egypt,  vol.  ii.  p.  60. 

(50)  Bunsen,  vol.  ii.  p.  106,  Eng.  tr.,  thinks  that  this  story  probably 
originated  in  some  natural  phenomenon  recorded  in  the  annals. 

The  king  under  whom  this  phenomenon  occurred  is  called  Binoris  by 
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‘ Sesochris,  eighth  king  of  dynasty  2.  This  king  was  five 
cubits  in  height,  and  three  palms  in  width. 

‘ Necherophes,  first  king  of  dynasty  3 (5147 — 4934  B.C.).  In 
his  time  the  Libyans  revolted  against  the  Egyptians,  but  sur- 
rendered themselves  as  prisoners  through  fear  at  a marvellous 
increase  in  the  size  of  the  moon. 

‘ Tosorthrus,  second  king  of  dynasty  3.  This  king  was  con- 
sidered an  iEsculapius  by  the  Egyptians,  on  account  of  his  me- 
dical science ; he  also  invented  the  use  of  polished  (or  worked) 
stones  in  building ; and  he  paid  attention  to  pmnting. 

'Suphis,  second  king  of  dynasty  4 (4933 — 4631  b.c.).  He 
built  the  great  pyramid,  which  Herodotus  declares  to  have  been 
built  by  Cheops.  He  was  guilty  of  arrogance  towards  the  gods ; 
he  wrote  the  sacred  book,  which  I,  Afneanus,  acquired  as  a 
precious  remnant  of  antiquity,  when  I was  in  Egypt.  (^*) 

‘ Othocs,  fir^t  king  of  dynasty  6 (4402  to  4200  b.c.).  This 
king  was  slain  by  his  body-guards. 

‘ Nitocris,  sixth  of  dynasty  0.  This  queen  was  the  most  spi- 
rited and  most  beautiful  woman  of  her  time;  her  complexion 
was  fair;  she  erected  the  third  pyramid. 

‘ Achthoes  was  a more  tyrannical  king  than  any  of  his  pre- 
decessors, and  oppressed  all  the  Egyptians ; at  last  he  was  seized 
with  insanity,  and  was  killed  by  a crocodile. 

‘ Sesostris,  third  king  of  dynasty  12  (3404 — 3245).  He  sub- 
dued all  Asia  in  nine  years,  and  Europe  as  far  as  Thrace.  He 
left  everywhere  monuments  of  his  conquests,  by  engraving  on 
pillars  the  male  parts  of  generation  for  the  warlike,  and  the 
female  for  the  unwarlike  nations.  His  exploits  were  such  that 
he  was  ranked  by  the  Egyptians  next  after  Osiris. (^^) 


Joannes  Antiochenus,  Fragm.  Hist.  Gr.  vol.  jv.  p.  639,  whose  words  stand 
thus  : 'Etti  Bivapioi  Alywirou  Tov  NelXos  piXiTi  d pv^vtu, 

Head  pfXiri  m rjpipas  pv^vai. 

(51)  See  Boeckh,  ib.  p.  177. 

(53)  The  substance  of  this  passage  is  repeated  in  Joannes  Antiochenus, 
Fragm.  Hist.  Gr.  vol.  iv.  p.  639. 
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Lachares,  fourth  king  of  dynasty  12.  He  built  the  labyrinth 
in  the  Arsinoite  nome,  as  a place  of  sepulture  for  himself. 

‘ Tlie  fifteenth  dynasty  consisted  of  shepherd  kings.  They 
were  Phoenicians ; the  first  of  them  was  named  Suites,  and  gave 
his  name  to  the  Suite  nome.  They  built  a city  in  the  Sethroite 
nome,(“)  from  which  they  subdued  Egj"pt,  and  took  Memphis. 
(2607—2324  b.c.) 

‘Amos,  first  king  of  dynasty  18  (1655 — 1327  B.C.).  A re- 
mark of  Africanus  is  appended  to  this  king,  that  the  exodus  of 
Moses  from  Egypt  fell  under  his  reign.  (^*) 

‘ Misphragmuthosis,  sixth  king.  The  deluge  of  Deucalion 
took  place  in  his  time. 

' Amenophis,  eighth  king.  He  was  reputed  to  be  Memnon, 
of  the  speaking  statue. 

‘ Thuoris,  sixth  king  of  dynasty  19  (1326 — 1184  b.c.).  This 
king  is  called  Polybus,  the  husband  of  Alcandra,  mentioned  in 
Homer.  (*®)  In  his  time  Troy  was  taken. 

‘Petubates,  first  king  of  dynasty  23  (814 — 726  b.c.).  In  his 
time  the  first  Olympiad  was  celebrated. 

‘ Osorcho,  second  king  of  dynasty  23.  This  king  is  called 
Hercules  by  the  Egyptians. 

‘Bocchoris,  dynasty  24  (725 — 720  b.c.).  In  his  time  a 
lamb  spoke. 

‘ Sabacon,!  first  king  of  the  .Ethiopian  dynasty  25  (719 — 680 
B.C.).  He  took  Bocchoris  prisoner,  and  caused  him  to  be  burnt 
to  death.’ 

The  notices  relating  to  Jewish  history,  appended  to  Nechao 
II.  and  Vapliris,  in  the  26th  dynasty,  have  been  already  men- 
tioned. 

So  far  as  Manetho  is  concerned,  these  passages  contain  the 


(53)  This  nome  was  in  or  near  the  Delta ; see  Strah.  xvii.  1,  § 24. 

(34)  See  Boeckh,  Manetho,  p.  177,  193. 

(55)  See  Odyssey,  iv.  12C.  Pliylo,  one  of  the  handmaidens  of  Helen, 
carries  a silver  basket,  which  had  been  given  to  her  by  Alcandra,  the  wife 
of  Folybus.  The  latter  was  a native  of  the  Egyptian  Thebes,  where  the 
inhabitants  are  very  wealthy. 
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entire  history  of  Egypt  for  more  than  5000  years ; that  is  to  say, 
for  nearly  double  the  period  from  the  first  Olympiad  to  the  pre- 
sent day. 

§ 5 After.  Manetho,  among  the  authorities  on  Egyptian 
chronology,  comes  Eratosthenes,  who  was  called  to  Alexandria  by 
Evergetes,  the  third  of  the  Ptolemies,  and  died  about  190  b.c. 
He  may  be  considered  to  have  belonged  to  the  generation  next 
succeeding  Manetho.  (‘®) 

The  Egyptian  chronology  of  Eratosthenes  consists  of  a list 
of  thirty-eight  successive  kings  of  Thebes,  beginning  with 
Menes,  a.m.  2900,  and  ending  with  Amuthartseas,  3975  a.m.  ; it 
extends,  therefore,  over  a period  of  1076  years,  from  2600  to 
1521-  B.c.,(®^  which  gives  about  twenty-eight  years  to  each  king. 
Apollodorus,  to  whom  we  owe  this  list,  states  that  Eratos- 
thenes derived  it  from  historical  memorials  written  in  the 
Egyptian  language,  and  preserved  at  Diospolis,  and  that  he 
translated  it  into  Greek  at  the  command  of  King  Ptolemy.  (^*) 

§ 6 After  Eratosthenes,  the  next  leading  authority  on 
Egyptian  antiquity,  now  extant,  is  Diodorus ; who  visited 
Egypt  in  60  b.c.,(®®)  and  composed  his  history  about  twenty 
years  afterwards.  He  was  separated  from  Eratosthenes  by  an 
interval  of  about  a century  and  a half. 

With  respect  to  his  account  of  the  divine  dynasties  of 
Egypt,  our  attention  may  be  confined  to  those  points  which  are 
connected  with  chronology.  He  states  that  the  interval  of  time 


(56)  Above,  p.  198. 

(57)  See  Fraem.  Hist.  (fr.  vol.  ii.  p.  540,  545,  519,  554,  558,  505,  612. 
These  extracts  of  Eratosthenes  are  preserved  in  Syncellus,  and  Syncellus 
makes  the  year  of  the  world  5500  coincide  with  the  Christian  era ; see 
Tol.  ii.  p.  279,  ed.  Bonn. 

(58)  Syncellns,  vol.  i.  p.  171,  279,  ed.  Bonn.  The  number  in  the 
first  of  these  passages  must  be  corrected  from  the  second,  as  is  remarked 
by  Lepsius,  Chruu.  der  JEg.  p.  511.  The  correction  had  been  made  in  the 
Latin  translation. 

(59)  Diodorus  visited  Egypt  in  Olymp.  180,  in  the  reign  of  Ptolemy 
XIII.,  i.  44,  46,  83.  See  Clinton,  F.  H.  ad  ann.  60,  43.  Concerning  the 
Egyptian  chronology  of  Diodorus,  see  Bunsen’s  Egypt,  vol.  i.  p.  156,  Eng. 
tr. ; Lepsius,  Chroii.  der  iEg.  p.  215. 
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between  Osiris  and  Isis  and  the  reign  of  Alexander  the  Great, 
was  reekoned  by  some  at  more  than  10,000,  by  others  at  some- 
what under  23,000  years.(®")  The  latter  number  is  likewise 
stated,  on  the  authority  of  the  Egyptian  priests,  as  the  interval 
between  the  reign  of  Helius  and  the  invasion  of  Asia  by  Alex- 
ander.(®*)  In  another  passage  he  informs  us  that  Egypt  was 
computed  to  have  been  governed  by  gods  and  heroes  for  nearly 
18,000  years;  and  that  the  human  reigns,  beginning  with  that 
of  Moeris,  had  lasted  nearly  6000  years  up  to  Olymp.  ISO 
(60  B.C.);  most  of  these  kings  having  l>een  native  Egyptians. (*®) 
Elsewhere  he  says  that  Egypt  had  been  governed  by  native 
kings  for  more  than  4700  years.(“)  The  number  18,000  ap- 
pears to  be  the  difference  between  23,000  and  5000 : we  may 
therefore  assume  that  the  more  prevalent  chronology  for  the 
divine  and  human  dynasties,  received  by  the  informants  of 
Diodorus,  was  18,000  years  for  the  former,  and  5000  years 
for  the  latter  : but  that  some  placed  the  duration  of  the  divine 
dynasties  at  only  5000  years ; so  that  the  divine  and  human 
dynasties  together  made  up  only  10,000  years. 

Diodorus  states  that  the  native  rulers  of  Egypt  were  475  in 
number,  of  whom  470  were  kings,  and  five  were  queens.  He 
adds  that  concerning  all  of  these,  the  priests  were  possessed  of 
registers  in  the  sacred  books,  handed  down  by  each  priest  to  his 
successor  from  ancient  times ; and  that  these  registers  contained 
a description  of  the  physical  appearance  and  moral  character 
of  each  king,  together  with  an  accoimt  of  the  acts  of  his 
reign.  (**) 

The  historian  proceeds  to  specify  the  most  remarkiible  in 
this  series  of  475  sovereigns.  The  first  is  Menas,  who  teaches 
religion  to  the  people,  and  is  also  the  author  of  luxurious 
living.  He  is  succeeded  hy  fifty-two  kings,  whose  joint  reigns 
amount  to  more  than  1400  years,  being  an  average  of  about 


(6o)  Diod.  i.  23.  (6i)  ii.  26.  (62)  i.  44. 

(63)  >•  09.  (64)  i.  44. 
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twenty-seven  years  each ; nothing  worthy  of  record  occurred 
daring  their  reigns.  This  long  line  of  obscure  princes  was  fol- 
lowed by  Busins,  and  eight  descendants,  of  whom  the  last  bore 
the  same  name  as  the  original  progenitor.  They  were  the  fomiders 
of  the  great  and  wealthy  city  of  Thebes.  (**)  After  an  interval 
of  seven  kings,  Uchoreus  succeeds,  the  founder  of  Memphis.  (**) 

.^gyptus,  the  next  king,  was  fabled  to  be  the  offspring  of 
the  daughter  of  Uchoreus,  and  of  the  river  Nile,  in  the  form  of 
a bull  He  fraa  a good  and  just  king,  and  gave  his  name  to  the 
country. (*') 

After  an  interval  of  twelve  generations,  Moeris  succeeds. 
He  builds  the  great  propyliea  at  Memphis,  and  excavates  lake 
Moeris. 

Another  interval  of  seven  generations  elapses,  and  Scsobsis 
becomes  king,  the  Sesostris  of  Herodotus,  Manetho,  and  the 
other  Greek  writers.  Diodorus  informs  us  that  great  discre- 
pancy existed,  both  among  the  Greek  historians  and  the  Egyp- 
tian priests  and  hymnologists,  concerning  the  exploits  of  Seso- 
osis ; he  adds  that  his  own  narrative  is  founded  on  the  most 
probable  accounts,  and  those  which  agree  best  with  the  extant 
monuments  of  this  king.  According  to  the  narrative  of  Dio. 
dorus,  the  greatness  of  Sesoosis  was  predicted  by  signs  at  bis 
birth  : he  was  brought  up  by  a severe  discipline,  and  trained  to 
martial  exercises  :(*''*)  and  even  during  his  father’s  lifetime  he 


(6s)  i.  45.  Diodorus  says  that  the  stories  respecting  the  cmeify  of 
Busiris  are  fabulous,  and  that  they  had  their  origin  in  the  iiihospitality  of 
the  Egyptians  to  foreigners  before  the  reign  of  Psammetiehus.  i.  67. 
According  to  another  and  inconsistent  story  reported  by  Diodorus,  Busiris 
was  a satrap  of  the  N.  E.  part  of  Egypt,  under  King  Osiris,  i.  17. 

(66)  Tlie  words  twi»  tovtov  toC  ^aatXfut  airoy^yuv  in  c.  50,  would 
naturally  refer  to  Osymandyas  i but  Osymandyas  is  introduced  inciden- 
tally, and  no  fixed  place  in  the  series  is  assigned  to  him.  I have  therefore 
followed  Isipsius  in  supposing  that  the  seven  unnamed  kings  intervene 
between  Busiris  II.  and  Uchoreus. 

(67)  It  seems  doubtful  whether  Diodoms  means  to  fix  the  place  of 
.^gyptus  in  the  series,  c.  51. 

(68)  Diodorus  tells  us  that  Sesoosis,  and  the  youths  who  participated 
in  his  discipline,  were  not  allowed  any  food  until  they  had  run  180  stadia 
= 22^  miles  (i.  53). 
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subdued  Arabia,  and  the  chief  part  of  Libya.  Having  succeeded 
to  the  throne,  he  made  extensive  and  long-sighted  preparations 
for  foreign  conquest.  He  divided  Egypt  into  thirty-six  nomes, 
and  appointed  collectors  of  the  royal  revenues  in  each.  At  the 
same  time  he  sought,  by  various  beneficent  measrires,  to  render 
himself  beloved  by  the  people.  He  collected  an  army  of  600,000 
infantry,  24,000  cavalry,  and  27,000  war  chariots.  With  this 
vast  host  he  conquered  the  ^Ethiopians ; afterwards,  with  the 
aid  of  a fleet  of  400  ships,  he  subdued  India,  as  far  as  the 
country  beyond  the  Ganges,  the  whole  of  Western  Asia,  most  of 
the  Cyclades,  and  Europe  as  far  as  Thrace.  Stories  are  told 
similar  to  those  in  Herodotus,  respecting  the  memorials 
of  his  expedition  and  the  Colchian  colony;  the  engra\-ing 
on  the  monuments  is  described  as  in  !Mauetho.  From  this 
triumphant  expedition  he  returned  at  the  end  of  nine  years, 
and  by  it,  according  to  Diodorus,  established  the  reputation  of 
the  greatest  military  conqueror  who  ever  lived.  He  was  consi- 
dered the  author  of  all  the  regulations  relating  to  the  military 
system  of  Egypt.  (**) 

Diodorus  informs  us  that  a town  in  Eg3rpt,  named  Babylon, 
was  so  called  from  some  Babylonian  captives,  brought  to  Egypt 
by  Sesoosis,  who  revolted  on  account  of  the  severity  of  their 
taskwork,  but  were  pardoned  ; and  that  another  Egyptian  town 
named  Troy,  was  so  called  from  Trojan  prisoners,  who  were 
brought  to  Egypt  by  Alenelaus,  and  obtained  their  liberty. (^®) 
He  admits,  however,  that,  according  to  Ctesias,  these  two 
towns  were  founded  by  Babylonians  and  Trojans  who  accom- 
panied Semiramis  to  Egypt. 

Sesoosis  likewise  executed  great  works;  he  covered  the 


(69)  Diod.  i.  91. 

(70)  A similar  account  of  the  ori;pne  of  the  Egyptian  Babylon  and 
Troy  is  given  by  Strabo,  xvii.  1,  § 30,  3d.  The  Egyptian  Babylon  and 
Troy  are  mentioned  by  Steph.  Byz.  in  Ba;3vX(oi/  and  Tpoia. 

Villebardouin  calls  Egypt  the  ' land  of  Babylon.'  Sismondi  says  that 
this  appellation  was  derivea  from  the  Egyptian  town  of  Babylon,  refer- 
ring to  William  of  Tyre,  1.  xix.  c.  13.  See  bis  Histoire  des  B^p.  Ital. 
c.  14,  Tol.  ii.  p.  371,  ed.  1818. 
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country  with  a complete  system  of  canals ; he  built  a wall 
1500  stadia  (=  187  miles)  in  length,  on  the  eastern  frontier, 
from  Pelusium  to  Heliopolis ; he  constructed  a ship  of  cedar 
wood,  280  cubits  long,  its  external  surface  ornamented  with 
gilding,  and  its  internal  with  silver,  which  he  consecrated  to  a 
god  at  Thebes  : he  also  erected  two  stone  obelisks  120  cubits  in 
height,  and  two  monolithic  statues  of  himself  and  his  queen,  30 
cubits  in  height.  (^) 

Sesoosis  the  Great  is  succeeded  by  his  son,  of  the  same  name, 
coneeming  whom  Diodorus  tells  the  same  legendary  stories 
which  are  related  by  Herodotus  of  Pheron,  the  son  of 
Sesostris.(^ 

At  this  point  there  is  an  iuten'al  of  numerous  kings,  who 
did  nothing  worthy  of  being  recorded.  The  next  king  who 
is  thought  deserving  of  mention  is  named  Amasis ; he  is  a 
tyrannical  prince,  and  is  dctlu-oned  by  Aetisanes,  the  ^Ethiopiau 
king.  The  latter  governs  mildly ; and  his  leniency  towards 
certain  robbers,  to  whom  he  assigns  a residence  in  the  desert, 
and  on  whom  he  inflicts  no  other  punishment  than  the  loss  of 
their  noses,  furnishes  an  explanatory  legend  for  the  town 
Ilhinocolura.(^) 

After  the  death  of  Aetisanes,  the  sceptre  returns  to  a na- 
tive king,  Mendes,  by  some  called  Marrus.  He  constructed 
the  Great  Labyrinth,  which  served  as  the  model  for  the  Laby- 
rinth of  Crete,  built  by  Daedalus : it  remained  entire  at  the 
time  of  Diodorus. ('*)  An  anarchy,  of  five  generations,  ensues; 
after  which  a man  of  low  birth,  named  Ceten,  obtained  the 


(71)  Diod.  i.  63 — 68. 

(71)  Diod.  i.  59.  Compare  Herod,  ii.  111.  The  verso  of  Ansonius, 
Epist.  xlx.,  ‘ Et  qui  regnavit  sine  nomine  mox  Sesoostris,’  seems  to  mean 
that  the  celebrated  Sesostris  was  succeeded  by  a king  of  the  same  name, 
who  did  not  support  the  great  reputation  of  Iiis  predecessor. 

(73)  Diod.  i.  60.  This  legend  recurs  in  Strabo,  xvi.  2,  § 31.  On  the 
other  hand,  Seneca  represents  the  mutilation  of  the  noses  of  a whole 
population  as  the  cruel  act  of  a Persian  king,  Do  Ir&,  iii.  20.  Concerning 
Khinocolura,  see  Dr.  Smith's  Diet,  of  Anc.  Gcogr.  in  r. 

(74)  i.  61.  See  above,  p.  275,  n.  116. 
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throne.  Diodorus  determines  that  he  is  identical  with  the  king 
called  Proteus  by  the  Greeks,  who  was  contemporary  with  the 
Trojan  War.(’^®) 

The  next  king,  Remphis,  was  a lover  of  wealth,  and  accu- 
mulated 400,000  talents  of  gold : but  owing  to  his  miserly 
spirit  he  expended  nothing  in  offerings  to  the  gods,  or  in  works 
useful  to  men.("“) 

For  the  next  seven  generations  the  kings,  with  a single 
exception,  were  devoted  to  inglorious  ease,  and  did  nothing 
which  deserved  mention  in  the  sacred  registers.  This  exception 
was  Nileus,  who  improved  the  channel  of  the  river  by  various 
useful  works,  and  gave  it  his  own  name,  its  previous  appellation 
having  been  iEgyptus.p) 

Chemmis  was  the  successor  of  Nileus  : he  reigned  fifty 
years,  and  constructed  the  great  pyramid.  He  was  succeeded 
by  his  brother  Cephren,  or  by  his  son  Chabryes,  who  reigned 
fifty-six  years,  and  built  the  second  pyramid.  ("®) 

After  them  comes  Mycerinus,  the  son  of  Chemmis : he  be- 
gan the  third  pyramid,  but  left  it  unfinisbed.  This  king  miti- 
gated the  cruelty  of  his  predecessors,  and  treated  the  people 
with  mildness. (*)  Tliese  three  kings  clearly  correspond  with 
the  Cheops,  Chephren,  and  Jlycerinus  of  Herodotus. 

Mycerinus  was  succeeded  by  Bocchoris,  a king  of  mean 
appearance,  but  of  great  mental  capacity,  and  distinguished  as 
a lawgiver  and  judge. (***)  A long  interval  elapses  ; after  which 
Sabaco,  the  .Ethiopian,  a mild  and  humane  sovereign,  ascends 
the  throne  : he  abolished  capital  punishment,  and  employed  the 
conyicts  in  public  works.  His  voluntary  resignation  of  the 
throne,  and  the  motive  for  it,  are  described  as  in  Herodotus. ("-) 

An  anarchy  of  two  years  ensues ; and  is  followed  by  the 


(75)  i.  G2.  Concoriiing  Proteus  as  an  Egyptian  king,  see  ITerod. 
ii.  112 : Eurip.  Helena,  Apollod.  ii.  5,  0;  Tzetz.  ad  Lye.  112,  121,  820. 

(76)  Diod.  i.  62.  (77)  i.  63.  (78)  i.  63. 

(79)  i.  61.  (80)  i.  64.  (8t)  i.  65,  04. 

(82)  i.  65.  The  story  about  the  oracle  being  fulfilled  by  a libation  from 
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Dodecarchy,  to  which  Diodorus  assigns  fifteen  years ; Psamme- 
tichus^  one  of  the  Dodecarchs,  makes  himself  king,  as  in  the 
account  of  Herodotus.(“) 

Diodorus  states  that  the  human  reigns  of  Egypt  had,  in 
60  B.C.,  lasted  5000  years : and  in  another  place  that  the  native 
kings  reigned  more  than  4700  years;  the  difference  between 
which  numbers  allows  for  the  interval  between  Cambyscs  and 
his  own  time.  We  may,  therefore,  place  the  first  year  of 
Menas,  according  to  the  chronology  of  the  Egyptian  priests,  as 
reported  by  Diodorus,  at  about  5000  b.c.  He  informs  us  fur- 
ther, that  the  native  sovereigns  who  reigned  duriug  the  periotl 
from  Menas  to  Cambyses  were  475  in  number,  but  of  these  he 
only  names  twenty-one ; the  rest  are  too  obscure  for  notice, 
and  nothing  memorable  was  recorded  of  them  in  the  sacred 
registers. 

The  statements  of  Diodorus  render  it  necessary  that  wq 
should  fix  the  first  year  of  Menas  at  5000  b.c.  But  it  is  diffi- 
cult to  reconcile  this  date  with  the  details  of  his  chronological 
scheme.  He  assigns  I tOO  years  to  the  fifty- two  unnamed 
kings  after  Menas,  which  gives  about  twenty-six  years  to  each 
reign;  and  106  years  to  the  reigns  of  Chemmis  and  Cephren. 
If  we  deduct  1506  from  5000  years,  and  54  from  475  kings, (***) 
we  obtain  3494  years,  to  be  divided  among  421  kings;  which 
gives  an  average  of  only  about  8i  years  apiece. 

Tlie  chronological  canon  of  Diodorus,  restored  upon  the 
assumption  that  each  king,  the  duration  of  whose  reign  is  not 
stated,  reigned  SJ  years,  will  be  as  follows  : — 




the  brazen  helmet  of  Faammetichos,  told  in  Herodotus,  U Mntemptuouziy 
repeated  by  Diodonu,  aa  ‘ a fable  of  some  of  the  ancient  historians.' 

Bunsen,  Egypt,  vol.  i.  p.  147,  Eng.  tr.,  thinks  that  hfnenes  and  Sasy- 
chis,  mentions  oy  Diod.  i.  94  as  lawgivers,  are  regarded  by  him  as  kings. 
But  Diodorus  clearly  distinguishes  them  from  the  next  three  lawgivers, 
Sesobsis,  Bocchoria,  and  Amasis,  all  of  whom  he  specially  designates  as 
kings. 

(83)  Diod.  i.  66. 

(84)  I include  the  five  queens  among  the  kings. 

Z 
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KINOB.  TBABS.  B.C. 

1.  Menas 8^  6000 

53.  Fifty-two  unnamed  kings  . . 1400 

54.  Busiris  1 8^ 

Cl.  Seven  unnamed  kings  . . . 57 f 

62.  Busiris  II 8^ 

70.  Eight  unnamed  kings  ...  66 

71.  Uchoreus 8^ 

72.  iEgyptus 8^ 

84.  Twelve  unnamed  kings  ...  09 

85.  Moeris 8J 

92.  Seven  unnamed  kings  . . . 57f 

93.  Sesousis  1 8^ 

94.  Sesodsis  IL S|  3264 


Total  . . . 17464 


With  respect  to  the  remaining  kings,  301  in  number,  of 
whom  only  fourteen  are  named,  it  is  impossible  to  restore  his 
chronological  scheme,  on  account  of  the  long  intervals  of  un- 
certain duration,  between  Sesodsis  II.  and  Amasis,  and  between 
Bocchoris  and  Sabaco.(*^) 

§ 7 Lastly,  there  is  the  scheme  of  the  ‘ Ancient  Chronicle,' 
cited  by  Syncellus,  which  makes  the  entire  Egyptian  chronology 
consist  of  36,525  years,  with  the  statement  that  this  number  is 
a multiple  of  the  years  of  the  Canicular  cycle  (1461  x 25).  The 
chief  part  of  this  colossal  number  is  assigned  to  the  prse-human 
period.  Nileus,  the  son  of  Vulcan,  reigns  30,000  years ; Saturn 
and  the  other  twelve  gods  reign  3984  years ; and  eight  demi- 
gods reign  217  years,  making  altogether,  for  the  superhuman 
period,  34,201  years.  There  then  follows  a period  of  fifteen 

(85)  The  restoration  of  the  canon  of  the  Egyptian  kings,  according  to 
Diodorus,  made  by  Larcher,  in  his  Chronologic  d’Herodotc  (Trad.  d'Uero- 
dotc,  tom.  vii.  p.  73,  e'd.  1802),  seems  to  me  to  proceed  on  wholly  erro- 
neous principles.  According  to  Larcher,  Diodorus  places  the  first  year  of 
Menas  at  11.910  B.C.  The  general  principle  of  his  restoration  is  to  assign 
thirty  years  to  each  king  (175  X 30  = 14.250).  He  entirely  disregards 
the  statements  of  Diodorus  as  to  the  total  duration  of  the  Egyptian 
monarchy. 
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generations  of  the  Canicular  eycle,  oeeupying  “143  years,  to 
which  neither  divine  nor  human  government  is  assigned.  Next 
in  order  are  fifteen  dynasties  of  mortal  kings,  reaching  to  the 
reign  of  Nectanebus,  in  341  b.c.  These  fifteen  mortal  dynasties 
ought  to  occupy  a period  of  1881  years,  if  the  numbers  for  the 
divine  and  heroic  dynasties  are  correct.  The  figures  in  the  ex- 
tant text,  however,  give  only  1697.  About  the  sum  total  of 
36,525  no  doubt  can  exist,  as  the  factors  of  the  product  are 
stated.  The  chronological  result  of  the  seheme  may  therefore 
be  thus  exhibited  : — 

TEARS.  B.c. 

Superhuman  reigns  . . . 34,201 

Intermediate  period  . . . 443  2665 — 2223 

Fifteen  human  dynasties  . . 1,881  2222 — 341 


36,525  (“) 

The  antiquity  of  this  chronicle  was  first  suspected  by  Dcs 
Vignoles  :(*^  Letronne  declared  it  to  be  the  production  of  a 
Jew  or  a Christian,  subsequent  to  Ptolemy  the  astronomer, 
who  wished  to  reduee  the  Egyptian  dynasties  into  harmony 
with  the  Biblical  chronology. (**)  Boeckh  has  lately  investi- 
gated the  subject  "at  length,  and  has  proved,  by  convincing 
arguments,  that  this  ‘ Ancient  Chronicle’  was  composed  in  the 
interval  between  Eusebius  and  the  two  chronographers  Anianus 
and  Panodorus  ;(®*)  that  is,  during  the  fourth  and  fifth  een- 
turies. 

§ 8 It  now  remains  for  us  to  compare  these  different  ac- 


^6)  See  Fragm.  Hist.  Gr.  vol.  ii.  p.  631 ; Boeckh,  Manetho,  p.  40 — 57. 
In  &eckh’s  table,  p.  41,  the  number  I'or  the  twenty -sixth  dynasty  is  erro- 
neously stated  as  117,  instead  of  177  (as  C.  Muller  has  remarked) ; and 
this  error  has  affected  the  subsequent  calculations. 

Concemiim  the  scheme  of  this  ‘ Ancient  Chronicle,’  see  Des  Vignoles, 
Chron.  de  rHist.  Sainte,  vol.  ii.  p.  659. 

(87)  Vol.  ii.  p.  669,  663. 

(88)  See  Biot,  Reoherehes  sur  I'Ann^e  vague  des  Fgyptiens,  p.  669. 

(89)  Manetho,  p.  52 — 57.  His  conclusion  is  accepted  by  C.  Miiller, 
Fragm.  Hist.  Gr.  vol.  ii.  p.  536. 

Concemuig  Anianus  and  Panodorus,  see  Bunsen,  Egypt,  vol.  i.  p.  208, 
Eng.  tr. 

z 2 
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rounts  of  Egyptian  antiquity,  and  to  attempt  to  determine  their 
claims  to  credibility. 

The  native  Egyptian  race  seems  to  have  resembled  the  black 
African  races,  but  nevertheless  to  have  been  distinct  in  its  cha- 
racter. It  belonged  to  a more  intelligent  type,  and  at  an  early 
period  attained  to  a higher  civilization  than  they  have  ever 
reached.  Its  affinity,  however,  was  with  the  Asiatics,  not  with  the 
Greeks ; it  approximated  to  the  neighbouring  Arabians,  Syrians, 
and  Assyrians.  (’®)  The  Egyptians  participated  in  the  Oriental 
type ; they  had  writing,  but  no  literature  or  history.  The 
lively  and  ingenuous,  hut  simple  mind  of  Herodotus  was  im- 
posed upon  by  their  readiness  in  fabricating  explanatory  stories 
about  their  buildings,  and  statues  of  men,  and  was  le<l  to  believe 
in  their  historical  knowledge.  (*')  Their  pretensions  to  a remote 
antiquity,  ascending  to  thousands  of  years,  were  admitted  by 
the  Greeks,  (’®)  and  induced  ancient  writers  to  speak  of  their 


(90)  Some  of  the  ancients  made  the  Nile  the  bonndair  of  Asia  and 
Africa,  Strab.  i.  2,  § 25, 30,  i.  4,  § 7.  Others  included  the  whole  of  Egypt 
in  Asia,  Plin.  N.  H.  v.  9.  According  to  Juba,  ap.  Plin.  vi.  29,  there  was 
an  affinity  between  the  Egyptians  and  Arabians.  Mr.  Kenrick  remarks, 
in  reference  to  the  ethnological  character  of  the  ancient  Egyptians  : ‘ The 
Egyptians  may  be  said  to  be  intcniicdiatc  between  the  Syro-Arabian  and 
the” Ethiopic  type  ( but  a long  gradation  separates  them  from  the  negro. 
The  evidence  derived  from  the  examination  of  the  skulls  of  the  mummies 
approximates  the  Egyptians  rather  to  the  Asiatic  than  the  African  type,’ 
Ancient  Egypt,  vol.  i.  n.  98.  Sir  Gardner  Wilkinson  says : ‘ In  manners, 
language,  and  many  other  respects,  Egypt  was  certainly  more  Asiatic  than 
African,’  Ancient  Egyptians,  vol.  i.  p.  3.  Brugsch,  Histoire  d'Egypte, 
part  i.  p.  1,  thinks  that  the  Egyptians  were  of  the  Caucasian  race,  and 
came  originally  from  Asia.  iEacuylus,  Supp.  719,  745,  describes  the  crew 
of  the  Egyptian  ship  which  arrived  at  Argos,  as  being  of  black  colour ; 
but  he  appears  to  refer  to  the  rowers,  who  probably  were  iEthiopian  slaves. 
Manilius  represents  the  Egyptians  as  less  dark  in  colour  than  the  Ethi- 
opians : — 

Jam  proprio  tellus  gaudens  Egyptia  Nilo 
Lenius  irriguis  infuscat  corpora  campis. — iv.  726. 

Herod,  ii.  104,  says  that  the  Colchians  resemble  the  Egyptians  in  having 
black  skins  and  woolly  hair  (/wXJyxpovt  «al  ovX&rpixn).  Aristotle  classes 
the  Ethiopians  and  Egy^ians  together,  and  says  that  both  are  splay- 
footed, and  woolly  haired,  Problem,  xiv.  4.  These  are  both  ne^o  charac- 
teristics. Ammianus  Marcellinus  assigns  a dark  colour  to  the  Egyptians. 
Homines  Egyptii  plerique  subfusculi  sunt  et  strati,  xxii.  16,  § 23. 

(91)  Hei^.  ii.  77. 

(91)  See  above,  p.  275. 
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historical  records.  (**)  But  for  the  existence  of  an  authentic 
contemporary  registration  in  Egypt,  made  by  an  intelligent 
historian,  we  have  no  sufficient  warranty.  (**) 

The  historical  information  respecting  Egyptian  antiquity  is 
represented  to  us  as  derived  exclusively  from  the  priests,  and 
from  their  sacred  books,  preserved  in  the  archives  of  temples. 
Now  the  Egyptian  priests  had  the  character  of  an  Oriental 
sacerdotal  caste,  like  the  Chaldaeans,  the  Magi,  or  the  Brahmins. 
Their  knowledge  was  suited  to  a country  in  which  there  was 
neither  freedom  of  thought  nor  activity  of  mind ; which  pro- 
duced nothing  useful,  and  which  contributed  nothing  to  the 
progress  of  mankind ; whose  despotic  masters  employed  all  the 
surplus  labour  of  the  people  in  constructing  pyramids  and  laby- 
rinths, and  other  colossal  works,  destitute  of  any  rational  desti- 
nation, and  only  intended  to  perpetuate  their  own  memory.  (*®) 
If  the  priests  and  their  sacred  books  are  not  admitted  to  be 
trustworthy  authorities  upon  Egyptian  antiquity,  the  whole 
basis  of  our  supposed  knowledge  fails.  From  them  the  informa- 
tion of  Herodotus,  Manetho,  Eratosthenes,  and  Diodorus  was 
equally  derived.  We  learn  from  the  express  testimony  of  Hero- 
dotus himself,  that  the  priests  not  only  gave  him  an  oral  ac- 


(93)  Theopbrast.  ap.  Porph.  de  Abst.  ii.  6 ; Cic.  de  Rep.  iii.  9.  The 
registration  of  prodigies  mentioned  in  Herod,  ii.  82,  baa  nothing  to  do  with 
political  history.  See  above,  p.  70,  n.  275. 

(94)  This  fact  is  admitted  by  Bunsen : ‘ If  then  (be  says)  the  sacred 
books  of  the  E^ptians  contained  no  single  section  of  pure  history,  we 
cannot  wonder  tut  we  hear  of  no  historical  work  of  that  people  before 
Manetho ; that  is,  before  they  came  in  contact  with  the  genius  of  Hellas. 
These  books  contained  all  that  the  Egyptians  possessed  of  science  or 
historical  lore,'  Egypt,  vol.  i.  p.  23,  Engh  tr.  Compare  p.  264. 

(95)  Aristotle  enumerates  the  Egyptian  pyramids  among  the  great  works 
executed  by  despotic  rulers,  for  the  purpose  of  keeping  the  people  employed, 
and  of  making  them  poor,  Polit.  v.  11.  Herod,  ii.  135,  says  of  the  pyra- 
mid built  by  the  daughter  of  Cheops,  liij]  xai  avr^v  SiavotjSrivai  psijp^ioi' 
KaToXmitrOai.  Diodorus  accounts  for  the  splendid  tombs  of  the  Egyptians, 
as  compared  with  their  dwelling-houses,  by  saying  that  the  former  were 
considered  as  intended  for  perpetual,  the  latter  for  temporary  occupation, 
i.  51.  Bunsen,  however,  states  that  the  pyramids  do  not  in  general  con- 
tain any  sepulchral  chamber,  and  he  thinks  that  their  destination  is  un- 
known, vol.  ii.  p.  389.  Diodorus,  ii.  7,  states  that  a vast  tomb  of  Ninus, 
the  primitive  Assyrian  king,  was  erected  by  his  wife  Semiramis,  nine 
stadia  high,  and  ten  stadia  wide. 


Digitized  by  Googlc 


342 


EARLT  HISTORY  AND  CHRONOLOGY  [cHAP.  VI. 


count  of  their  history,  (**)  and  answered  questions  whieh  he  put 
to  them  concerning  the  visit  of  Menelaus  and  Helen  to  Egypt, (*^ 
hut  also  that  they  read  to  him  the  names  of  330  kings  from  a 
book,(**),  and  that  they  showed  him  the  statues  of  a series  of 
343  high  priests,  in  proof  of  the  truth  of  their  chronological 
statements.  (*•)  Manetho,  as  we  learn  from  Josephus,  himself 
announced  that  his  Egyptian  history  was  translated  from  sacred 
books.  Eratosthenes  derived  his  Egyptian  chronology  from 
the  same  source.('®')  Diodorus  likewise  professes  to  have  ob- 
tained his  information  respecting  ancient  Egypt  from  authentic 
registers  of  the  native  priests  j ("’*)  and  hy  the  assistance  of  these 
memorials  to  give  more  credible  and  trustworthy  information  than 
that  to  be  found  in  Herodotus  and  other  previous  histories. ('“) 


(96)  In  the  whole  narrative,  ii.  99 — 146.  Herodotus  repeatedly  refers  to 
the  oral  information  of  the  priests  : — AJyvTm’ovt  (pjfo/iai  Xuyovi  ipiav — Kara 
tA  fjitovov—ol  Ipttt  IXryo*“«r  iXtyov  ol  iv  tai  >rdXi  Ipits — *ara  ri>v  iptoiv 

<f>drt¥. 

(97)  ji04  ol  Iptts  l<rrop€ovTt  to  ntpi  ii*  113. 

tlpoptvov  prv  Tovf  Iptat,  pdraiov  \6yov  Xcyotxrt  ol  *EXXrfU€S  ra  ir€pi  *lXioy 
y€yt<r6at,  ^ oC'  t<f>aatuf  iFp6s  ravra  radti  iaropijftri  ^ptvoi  ctdcKii  irap  avrov 
M(»^'X<a»,  ii.  118. 

(98)  icoTcXryov  oJ  Iptts  fivffKov,  ii.  100. 

(99)  apiBpiovrts  irai  dfiVwxrfff  o2  Ipttt  tpo\,  ant^tUvutray  Traida  rrarpis 

iavTwv  tKaarov  fovra,  tK  tov  Syj^i<rra  aTroOavoirros  Hit^ioyrtt 

naatuy,  twt  ov  antbt^ay  dndaat  avrdt,  ii.  143. 

(100)  ^yrhytyot  dynp  Xlyvrrriott  *EXkjjvix^s 

iraidctar.  wr  d^Xo?  tort'  ytypa(pt  ydp  'KXXddt  ti}u  ndrptoy  loropiav,  cV  rt 

TO)y  Uptdv,  &t  (firjaiy  avrof,  ptra^pdcaSt  iral  TroXXd  tov  ^llpodorou  iKty^tt 
AiyvnruiKitv  xm*  dyvolas  ^cvcr^vov,  ContP.  Apion.  1.  § 12.  After  up^y,  the 
word  ypappdmVf  OT  ypacfwy,  OT  /9i/9Xo»v»  seems  to  have  fallen  from  the  text 
(see  Lepsius,  ib.  p.  634).  6 n)v  Atyvnruuc^v  urropuzv  cV  tu)v  Updfv 

ypappdmy  fu$fpprjy€vtu>  xrtrttrx^pant,  ib.  § 26. 

(101)  2)v  rffy  yvixrtVt  <f»f<riy  [*AfroXXdd«0por;(potaic6f].  d 'Eparoo^ev*;;  \a$iiv 

AlyimTioKOis  {mopy^ua<ri  xal  6v6pa<Ti  Kctrd  itpo<rTa^iv  ^acrtXiKrjy  rjj  'EXXddt  </>cav3 
irnpt<^patrty  ovr<aSf  oyncell.  vol.  i.  p.  171,  Bonn.  17  t£)»  \rj  3a<rcX«o>v  *cot’ 
Aiyvirrov  \fyopJvoty  hy  rd  dydpara  'Rparoo’Ofv^t  Xo^wv  tK  t«v  cv 

AtooTToXet  Upeypapparttay  irap€(f>patT€v  Aiyvrm'ar  tit  *EXXd6a  <f>u>y^Vt  ib. 
p.  279.  For  Ifpoypappari^y  in  tnis  passage,  the  sense  seems  to  require  \tphv 
ypappdrwy.  Compare  the  passage  of  Josephus,  § 26,  cited  in  the  last  note. 

(102)  See  above,  p.  322. 

(103)  o<ra  oi5v  *Hpd6orof  cat  rtvtt  t«v  tAs  AiyvTm'wv  irpo^fif  owrofo- 
pivt^y  €crx'6idita(rtv,  ficovtrtwf  irpoKpivayrtt  Trjs  d\f)$flat  to  irapa6o(o\aytly  ical 
pvBovs  TrXaTTftv  xlmxoyo/yias  tyttea,  naprj&optVt  avrd  di  tq  trapA  TO?r  Upfv<7i  rot; 
tear’  Aiyimrov  tv  rais  dvaypa<f>als  yeypappiva  <f)iXoTipti>t  tSfiroKorts  fK6*i<TQptBa, 
i.  69.  This  passage  refers  to  the  general  description  of  Fgypt. 
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Now,  if  the  Egyptian  priests  had,  in  the  time  of  Herodotus, 
been  in  possession  of  complete  and  authentic  written  records  of 
their  ancient  history,  it  must  be  supposed  that  these  records 
would  be  carefully  preserved  in  the  temple  archives,  and  that 
they  would  be  identical  with  the  records  translated  by  Manetho 
and  Eratosthenes,  about  two  centuries  afterwards,  and  consulted 
by  Diodorus  at  the  interval  of  another  century  and  a half.  But 
on  comparing  the  accounts  of  the  history  and  chronology  given 
by  these  four  writers,  we  find  the  utmost  discrepancy  between 
them. 

According  to  the  report  of  the  priests  to  Herodotus,  the 
divine  dynasties  governed  Egypt  for  at  least  5600  years ; and 
these  reigns  were  stated  to  have  been  the  subject  of  contempo- 
raneous registration,  not  less  than  the  subsequent  human 
reigns.  (1®*)  Men,  the  first  king,  and  330  unnamed  successors, 
reigned  10,320  years,  from  11,400  to  1080  b.c.;  and  twelve  named 
kings,  from  Moeris  to  Sethon,  reigned  400  years,  from  1080  to 
680  B.c.  In  this  scheme,  the  total  number  of  kings,  from  Men 
to  Sethon,  is  343. 

Manetho  gives  to  the  divine  and  semi-divine  dynasties  a 
duration  of  24,925  years ; the  first  king,  Menes,  begins  to  reign 
in  5702  B.c.  He,  and  438  successors,  occupying  twenty-five 
dynasties,  reign  till  680  b.c.  The  total  number  of  kings  during 
this  period  is  439. 

Eratosthenes  enumerates  thirty-eight  Egyptian  kings  of 
Thebes,  beginning  with  Menes.  They  reign  1076  years,  from 
2600  to  1524  B.c. 

According  to  the  scheme  preserved  by  Diodorus,  the  divine 
and  semi-divine  dynasties  reign  for  either  18,000  or  5000  years. 
Menas,  the  first  king,  begins  his  reign  in  5000  B.c.  Until  the 
time  of  Cambyses,  525  B.a,  the  total  number  of  kings  is  475,  or 
470  to  Psammitichus. 

These  four  schemes  harmonize  in  making  Menes  the  first 


(104)  ii.  146. 
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human  king  of  Egypt ; but  they  differ  widely  in  the  dates  which 
they  assign  to  him,  which  are  respectively  as  follows : — 


of  Meues  according  to 

B.C. 

Herodotus  . . . . 

a 

. 11,400 

Manetho  . ' . 

a • 

5702 

Eratosthenes 

• « 

2600 

Diodorus  . . . . 

■ • 

5000 

When  the  discordance  is  on  so  vast  a scale,  the  dates  of 
Manetho  and  Diodorus,  differing  from  each  other  by  only  7*10 
years — that  is  to  say,  by  about  the  period  from  the  era  of  the 
Olympiads,  or  of  the  Foundation  of  Rome,  to  the  Birth  of 
Christ,  or  from  the  Norman  Conquest  of  England  to  the  reign 
of  George  the  Thirds — seem  to  be  nearly  identical. 

The  average  duration  of  the  reigns,  moreover,  and  the  num- 
ber of  kings,  differ  widely  in  these  several  schemes. 


Average  duration  of  Beigna  according  to  Years. 

Herodotus S3J 

Manetho 114 

Eratosthenes 28 

Diodorus 9 4 

Number  of  Keigns  from  Menes  to 
Psammitichus,  according  to 

Herodotus 84-3 

Manetho 439 

Diodorus 470 


Here,  again,  the  divergence  of  Diodorus  from  Manetho,  being 
only  to  the  amount  of  thirty-one  reigns — that  is  to  say,  as  many 
reigns  as  from  Hugucs  Capet  to  Louis  XIV.,  or  from  WiUiam 
the  Conqueror  to  George  the  First — appears  quite  trivial,  and, 
in  the  midst  of  such  utter  uncertainty,  to  be  a close  approxima- 
tion to  agreement. 

If  we  attempt  to  compare  the  names  of  the  kings,  and  to 
determine  their  mutual  correspondence  in  the  several  lists,  the 
discrepancy  is  still  greater,  and  the  confusion  still  more  hopeless. 

The  names  of  the  immediate  successors  of  Menes  are  not 
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stated  in  Herodotus  and  Diodorus ; but  they  appear  in  the  lists 
both  of  Manetho  and  Eratosthenes,  and  these  differ  entirely, 
except  as  to  Menes  himself  and  his  successor.  The  first  ten 


names,  with  the 
lists ; — 

years 

of  each 

reign,  stand  thus 

in  the  two 

MiJlBTHO. 

EBSTOSTHEirRS. 

Kings. 

Years  of 
reign. 

Kings. 

Years  of 
reign. 

1.  Menes  . . 

62 

1.  Menes  . . . 

. 62 

2.  Athothis  . . 

57 

2.  Athothcs  I.  . 

. 59 

3.  Kenkenes 

31 

3.  Athothes  11.  . 

. 52 

4.  Uenephes 

23 

4.  Diabaes  . . 

. 19 

6.  Usaphaedus . 

20 

5.  Pemphos  . . 

. 18 

6.  Miebidus 

26 

6.  Momcheiri 

. 79 

7.  Semempses  . 

18 

7.  Stoechus  . . 

. 6 

8.  Bienecbes  . 

26 

8.  Gosormies  . . 

. 26 

9.  Bocthus  . . 

38 

9.  Mares  . . . 

. 26 

10.  Kaiechos.  . 

39 

10.  Anoypbis  . . 

. 20(»«) 

But  it  b in  the  later  period,  in  the  centuries  immediately 
preceding  Psammitichus,  subsequent  to  the  reigns  of  David  and 
Solomon,  and  in  part  even  later  than  the  poems  of  Homer  and 
the  era  of  the  Olympiads,  that  this  discrepancy  of  the  lists 
is  most  remarkable.  The  nearest  approach  to  agreement  is  be- 
tween Herodotus  and  Diodorus;  but  how  near  that  approach 
is,  will  appear  from  the  following  comparison : — 

Herodotus.  Diodorus. 

1.  Moeris  1080  b.c.  1.  Moeris. 

2.  An  interval  of  7 generations. 

2.  Sesostris 3.  Sesoosis  I. 

3.  Pheros 4.  Sesoosis  II. 

5.  An  interval  of  numerous 
kings. 


(105)  Bnnsen  alters  Aui/Sa^rand  in  Eratosthenes,  npon  conjec- 
ture, into  and  in  order  to  make  them  harmonize  with 

MifffiSot  and  in  Manetho.  In  like  manner  he  metamorphoses 

Mop^cifu  into  i4<rop]^ipr|s,  roaopfui]!  into  Zscrdpraor,  and  'Amvipis  into  * Ae 
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Hxbodotcs.  Diodobus. 

6.  Amasis. 

7.  Actisaoes. 

8.  Mendea. 

9.  An  anarchy  of  5 generations. 

4.  Proteus 10.  Ceten,  called  Proteus  by  the 

Greeks. 


5.  Rhampsinitus 

, . . . 11.  Remphis. 

1 2.  An  interval  of  7 generations, 
during  which  Nileus  is 
king. 

6.  Cheops  . . 

. . . 13.  Chemmis. 

7.  Chephren  . . 

. . . 14.  Cephren. 

8.  Mycerinus 

> . . . 15.  Mycerinus. 

9.  Asychis  . . 

. . . 16.  Bocchoris. 

10.  Anysis  . . 

. . . 17.  A long  interval. 

11.  Sabacos  . . 

1 . . . 18.  Sabaco. 

12.  Sethon  . . 

. . • 

13.  Dodecarchy  , 

, . . . 19.  Anarchy  and  Dodecarchy. 

14.  Psammitichus 

. . . . 20.  Psammitichus. 

With  regard  to  Manetho,  the  discrepancy  is  so  complete, 
that  it  is  difficult  to  institute  any  comparison.  The  following 
is  the  series  of  the  last  27  kings  in  his  list  immediately  preced- 
ing Psammitichua  He  mentions  neither  the  Dodecarchy,  nor 
Cheops,  nor  Moeris ; and  he  places  Sesostris  at  a much  earlier 
period : — 

1.  Smendes 1048  b.c. 

2.  Psusennes. 

3.  Nephercheres. 

4.  Amenophthes. 

5.  Osochor. 

6.  Psinaches. 

7.  Psusennes. 

8.  Sesonchis. 

9.  Osorthon. 

10 — 12.  Three  unnamed  kings. 
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13.  Takelothis. 

14—16.  Three  unnamed  kings. 

17.  Petnbates 776  B.c. 


IS.  Osorcho. 

19.  Fsammiu. 

20.  Zet. 

21.  Bocchoris. 

22.  Sabacon. 

23.  Sebichos. 

24.  Tarcus. 

2b.  Stephinates. 

26.  Nechepeos. 

27.  Nechao  I. 

28.  Psammiticbus. 

In  this  list,  the  four  kings  from  24  to  27,  Tarcus,  Stephi- 
nates, Nechepsos,  and  Nechao,  correspond  with  the  period  of 
the  Dodecarchy  in  Herodotus  and  Diodorus.  Psammitichus  is 
stated  by  Herodotus  to  be  the  son  of  Neco.('®*)  Sebichos  cor- 
responds with  the  Sethon  of  Herodotus.  Sabacos  occurs  both 
in  Herodotus  and  Diodorus.  Bocchoris  is  wanting  in  Hero- 
dotus, but  is  named  by  Diodorus.  At  this  point  all  correspon- 
dence with  either  historian  ceases.  The  names  from  Smendes 

Zet,  all  posterior  to  1048  b.c.,  the  period  of  the  reign  of 
David  in  the  history  of  the  Jews,  are  peculiar  to  Manetho. 

Now  it  is  to  be  observed,  that  these  discordant  schemes  all 
profess  to  be  derived  from  the  same  authentic  source.  They 
cannot  be  reconciled  by  any  legitimate  methods  of  criticism, 
and  yet  there  is  no  satisfactory  ground  for  preferring  one  to 
another.  We  are  not  entitled  to  assume  that  any  one  of  our 
authorities  was  intentionally  deceived  by  the  priests,  ('*)  or  that 

(106)  ii.  152. 

(107)  Bunsen  prefers  Eratosthenes  to  Manetho,  as  a guide  to  Egyptian 
chronology,  Egypt,  vol.  i.  p.  134,  vol.  ii.  p.  19,  Eng.  Tr.  Lepsius,  on  the 
other  hand,  prefers  Manetho  to  Eratosthenes,  Chron.  der  Aig.  p.  407. 
Both  preferences  are  equally  arbitrary. 

(loS)  Lepsius  lays  it  down  that  no  intentional  deceit  was  practised  by 
the  Egyptian  priests  upon  Herodotus,  Chron.  der  Mg.  p.  248. 
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he  reported  or  transcribed  his  information  incorrectly.  Having 
therefore  no  sufficient  reason  for  selecting  any  one  of  these 
systems,  we  are  compelled,  by  the  laws  of  historical  evidence,  to 
reject  them  alL 

It  remains  to  be  seen  whether  the  events  attributed  by  our 
authorities  to  the  history  of  Egypt  before  Psammitichus  supply 
the  defect  of  credibility  in  the  chronological  schemes. 

The  facts  reported  by  Herodotus  for  this  period  have  in 
general  the  character  either  of  fabulous  stories,  involving  incre- 
dible marvels,  or  of  monumental  legends,  accounting  for  the 
origin  of  some  building  or  constructive  work,  extant  in  the  his- 
torical time  Many  of  these  narratives  are  repeated,  with  slight 
variations,  by  Diodorus.  The  short  notices  appended  to  the 
names  of  some  of  the  kings  in  Manetho  are  still  more  puerile 
and  worthless  than  the  fuller  accounts  in  Herodotus  and  Dio- 
dorus, and  seem  to  be  the  clumsy  productions  of  recent  fiction. 

As  examples  of  stories  incredible  from  their  marvellous 
character,  we  may  instance  the  account  of  Pheros,  in  Herodotus, 
transferred  by  Diodorus  to  Sesobsis  II.,  exhibiting  the  inter- 
ference of  the  gods  for  his  punishment  and  cure ; likewise  the 
adventures  of  the  thief  in  the  reign  of  Rhampsinitus,  resembling 
a story  in  the  Arabian  Nights.  Several  of  the  notices  in  Ma- 
netho partake  of  the  same  character.  Thus  Menes  is  said  to 
have  been  torn  in  pieces  by  a hippopotamus,  which  is  a herbi- 
vorous, not  a carnivorous  animal;  under  Nephercheres,  the 
waters  of  the  Nile  were  for  eleven  days  mixed  with  honey ; 
Sesochris  was  five  cubits  high ; under  Necherophes  there  was  a 
preternatural  enlargement  of  the  moon ; and  under  Bocchoris  a 
lamb  spoke.  The  latter  incident  is  likewise  mentioned  by 
iElian,  who  informs  us  that  the  Egyptians  were  particularly 
proud  of  this  prodigy;  he  adds,  moreover,  that  the  lamb  of 
Bocchoris  had  eight  feet  and  two  tails.  ('“*)  The  medical  science 


(109)  Nat  An.  xii.  6.  Joannes  Antiochenus  likewise  mentions  the 
speaking  lamb  of  Bocchoris : he  adds  that  Sabacon,  king  of  the  Althiopiana, 
took  Bocchoris  prisoner,  and  either  burned  him  or  Bayed  him  alive. 
Fragm.  Hist.  Gr.  vol.  iv.  p.  639. 
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of  Athothis  and  Tosorthrus,  the  medical  treatise  of  the  former, 
and  the  book  of  Suphis,  may  likewise  be  classed  among  the  in- 
credible stories. 

The  extensive  conquests  of  Sesostris,  and  his  vast  armies, 
likewise  belong  to  the  marvellous  figments  of  Egyptian  antiquity, 
and  are  unworthy  of  any  credit.  According  to  Herodotus, 
Sesostris  was  the  next  king  after  Moeris,  which,  according  to 
his  computation  by  generations,  would  place  Sesostris  about 
1016  B.c.  Another  statement  of  Herodotus  respecting  the  time 
of  Moeris,  would  indeed  lead  to  the  inference  that  Sesostris 
reigned  as  early  as  1300  b.c.;(’’®)  hut  the  former  date  agrees 
best  with  the  scheme  of  Egyptian  ehronology  exhibited  by  him. 
Tlie  date  assigned  to  Sesostris  by  Diodorus  is  much  higher,  viz., 
3025  B.c.  Aristotle  lays  it  down  that  the  reig^  of  Sesostris 
was  long  anterior  to  that  of  Minos  which  latter  reign  he 
doubtless  conceived  as  prior  to  the  Trojan  War.  Strabo,  who 
says  that  the  canal  from  the  ile  to  the  Red  Sea  was  by  some 
attributed  to  Sesostris,  places  him  ‘before  the  Trojan  War,’ 
without  any  more  precise  specification.  (”’)  In  the  list  of 
Manetho,  Sesostris  stands  in  the  12th  dynasty,  3320  b.c. 

A great  Egjptian  conqueror,  described  by  ApoUonius  Rho- 
dius  as  having  overrun  Europe  and  Asia,  and  having  planted  a 
eolony  at  Colchi,(^'®)  is  stated  by  the  Scholiast  to  be  Sesostris, 
or,  as  he  was  called  by  Dicaearchus,  Sesonchosis.  Dictearchus 
represented  this  Sesonchosis  to  have  succeeded  Orus,  the  son 
of  Isis  and  Osiris,  and  to  have  reigned  2500  years  before  NUu8, 
who  again  reigned  436  years  before  the  First  Olympiad ; so  that 
the  date  of  Sesonchosis,  according  to  Dicaearchus,  is  3712  b.c. 
He  further  attributed  to  Sesonchosis  the  general  character  of  a 
civilizer,  and  described  him  as  having  first  enacted  the  Egyp- 


(110)  See  above,  p.  332,  n.  26. 

(111)  iroXv  yap  imtpTttvfi  roit  Mivoi  ^afftXttav  ij  Sfcrcsorpioff, 

Folit.  vii.  10. 

(ill)  xvii.  1,  § 25.  This  report  also  occurs  in  Fliny,  N.  H.  vi.  29. 
(113)  iv.  272. 
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tian  law  which  made  trades  hereditary,  and  as  having  taught 
mankind  to  ride  on  horseback. ("*) 

The  notion  of  a great  Egyptian  conqueror,  who  overran  all 
Asia  as  far  as  the  Ganges,  and  subdued  the  western  part  of 
Europe,  ('**)  is  not  only  quite  inconsistent  with  the  Jewish 
annals,  which  reach  back,  in  an  uninterrupted  stream,  at  least 
as  far  as  Solomon  and  David  ;('**)  but  also  with  the  earliest  tra- 
ditions of  authentic  Greek  history.  Central  Asia  had  not,  to 
the  knowledge  of  the  Greeks,  been  opened  by  any  Western 
invader,  before  the  time  of  Alexander.  The  monuments  cited 
by  Herodotus  in  proof  of  the  conquests  of  Sesostris,  are  not 
more  conclusive  evidence  than  the  rcliques  of  Jason,  Ulysses, 
and  iEneas,  preserved  in  various  towns  of  Italy,  which  were 
held  to  demonstrate  the  former  presence  of  those  heroes  on  the 
Italian  coast.  Herodotus  had  seen  one  of  these  monuments  in 
Palestine ; he  mentions  two  others  as  extant  in  his  time — one 
between  Ephesus  and  Phoctea,  the  other  between  Sardis  and 
Smyrna;  but  he  declares  that  the  rest  had  disappeared. In 
the  time  of  Strabo,  other  monuments  had  been  connected  with 


(114)  Schol.  Apollon.  Rhod.  iv.  272,  276.  277.  Compare  Frofpn.  Hist. 

Gr.  Tol.  ii.  p.  235 ; Bunsen,  vol.  i.  p.  682.  The  words,  0ijo-i  Jf  aism'opxot 
ip  k<i1*EXXi^kov  Qiov  Kn\  SfcrayxaxriAi  fUfu^rjKfpai^  ou^ht  to  be  written 

thus,  a^r  Bunsen  and  C.  Miiller:  0i;o’l  dc  AiKaiapj^os  ip  *£XXddor  sot 
iroXtrtaoC^iou  /le^fXi/scrm. 

Areoiding  to  Vireil,  Georg,  iii.  115— 7, the  Lapiths  taught  the  art  of 
riding.  Pliny  states  that  Bellerophon  invented  the  art  of  riding,  that  Pele- 
thronius  invented  the  bridle  and  the  saddle,  and  that  the  Centaurs  6rst 
tauglit  the  art  of  fighting  on  horseback,  vii.  56.  Bellerophon  is  introduced  in 
this  fabulous  origin  on  account  of  his  connexion  with  Pegasus  ; see  Pindar, 
Olymp.  xiii.  65.  Compare  Hygin.  fab.  274.  The  art  of  riding  was  attri- 
buted to  Sesostris  as  being  a conqueror.  The  bellator  equut  was  connected 
with  military  pursuits;  see  Virg.  din.  i.  444,  iii.  639. 

(115)  Megasthenes  stated  that  Sesostris  invaded  Europe,  but  denied 
the  truth  of  nis  expedition  to  India,  Strab.  xv.  1,  § 6.  His  conquest  of 
the  Getac  is  mentioned  by  Val.  Flac.  Argonaut,  v.  419.  He  subdued 
most  of  the  Greek  States,  acoording  to  Athenodorus,  Fragm.  Hist.  Gr. 
vol.  3,  p.  487.  Eustathius  ad  Dionys.  Perieg.  p.  80.  ed.  Bernhardy,  re- 
gards Sesostris  rather  in  the  light  of  a traveller  than  of  a conqueror,  and 
says  that  he  constructed  geographical  maps,  which  he  gave,  not  only  to 
the  Egyptians,  but  even  to  the  Scythians. 

(116)  Josephus,  Bell.  .Tnd.  iv.  3,  10,  represents  Ananus,  the  high  priest, 
as  declaring  that  the  Jews  had  never  been  subjugated  by  the  Egyptians. 

(117)  ii.  106. 
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the  name  of  Sesostris : one  near  Dlra,  on  the  African  side  of 
tlie  Straits  of  Babelmandel,  commemorated  his  passage  across 
the  sea  from  ./Ethiopia  to  Arabia,  whence  he  overran  all  Asia ; 
many  ditches,  or  fortifications,  bearing  the  name  of  this  fabulous 
Egyptian  conqueror,  and  other  records  of  his  march  through 
^Ethiopia,  were  known  to  Strabo.  (“*)  These  monuments  re- 
semble the  Memnonea  in  Asia,  which  were  considered  as  works, 
or  tombs,  of  the  fabulous  prince  Memnon,  the  son  of  Aurora 
the  JasK>nia  in  Media,  said  to  have  been  built  by  Jason 
and  the  great  works  attributed  to  queen  Semiramis.('*’) 

The  affinity  of  the  Colchians  to  the  Egyptians,  which  Hero- 
dotus deduces  from  the  expedition  of  Sesostris,  (***)  is,  like  the 
affinity  of  the  Etruscans  to  the  Lydians,  repeated  by  later 
authors,  (*“)  but  is  probably  no  better  authenticated.  Hero- 
dotus infers  the  affinity  of  the  Colchians  and  Egyptians,  from 
both  nations  being  dark  skinned  and  woolly  haired,  and  frx>m 
their  having  the  customs  of  circumcision  and  wearing  linen  in 
common ; but  he  speaks  with  doubt  as  to  the  manner  in  which 
the  colony  was  planted  by  Sesostris. 

The  Egyptians  do  not  appear  to  have  been  a warlike  and 
conquering  nation  : with  a few  exceptions,  they  extended  their 
arms  neither  to  the  West  nor  to  the  East;  they  did  not  perma- 
nently  subjugate  any  people  beyond  the  Valley  of  the  Nile. 
Their  kings  employed  the  surplus  labour  of  the  country  in  exe- 


(i  i8)  xvi.  4,  § 4,  xvii.  1,  § 6. 

(i  19)  Concerning  the  Memnonea,  tee  Diod.  ii.  22 ; and  compare  Thirl- 
wall,  in  Phil.  Mub.  toI.  ii.  p.  146.  The  monuments  of  Sesostris  were  con- 
founded  with  those  of  Memnon,  Herod,  ii.  106. 

(ijo)  Strab.  xi.  13,  § 10 ; ib.  14,  § 12 ; Grote,  Hist  of  Gr.  vol.  i.  p.  329. 

(121)  See  below,  ch.  vii.  § 7. 

(122)  ii.  104. 

(123)  The  Egyptian  colony  of  Colchi  is  mentioned  in  Apollon.  Khod. 
iv.  272-^1,  and  Scyranus  Chius,  ap.  Schol.  ad  loc.  Strabo  refers  to  the 
affinity  of  the  Egyptians  and  Colchians,  xi.  2.  § 17.  Also  Dionys.  Perieg. 
689,  Ammiau.  Marccllin.  xxii.  8.  Diod.  i.  28,  first  states  that  the  Colchians 
were  a colony  of  Egyptians  who  migrated  separately,  without  reference  to 
Sesostris  j afterwards,  i.  55,  he  repeats  the  account  of  Herodotus.  Bitter, 
Vorhalle  Europ.  Volkergcsch.  p.  40,  doubts  the  story  of  the  Sesostriun 
foundation  of  ColchL 
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cuting  gigantic  but  useless  works  of  construction.  (’*^)  They  had 
a military  caste,('*‘)  but  it  was  employed  in  coercing  the  king's 
subjects,  not  in  extending  his  dominions.  Nevertheless,  the 
Greeks  conceived  Sesostris  as  a mighty  conqueror,  who,  as  Dio- 
dorus tells  us,  harnessed  kings  to  his  chariot  ;(‘^]  even  Aristotle 
represents  him  as  the  author  of  the  hereditary  separation  of  the 
military  race  from  the  civil  population  in  Egypt.  ('*’’) 

Such  was  unquestionably  the  predominant  Greek  conception 
of  Sesostris.  But  though  predominant,  it  was  not  universal ; 
for  Nymphodorus  of  Syracuse,  in  a work  on  the  Institutions  of 
Barbarous  Nations,  which  he  appears  to  have  composed  in  the 
time  of  Ptolemy  Philadelphus  (283 — 247  b.c.),  states  that  Se- 
sostris  introduced  customs  in  Egypt  for  the  purpose  of  breaking 
the  spirit  of  the  men,  and  of  rendering  them  cffeminate,(***)  simi- 
lar to  those  which  Herodotus  supposes  to  have  been  established 
by  Cyrus  for  insuring  the  obedience  of  the  Lydians.C®’) 

When  Germanicus  visited  Egypt,  for  the  sake  of  seeing  its 
vast  remains  of  antiquity,  one  of  the  priests  interpreted  to  him 
an  inscription  in  native  Egyptian — doubtless  hieroglyphic — cha- 
racters upon  the  walls  of  a building  at  Thebes.  The  inscrip- 
tion, as  interpreted  to  Germanicus,  declared  that  king  Rhamses, 
with  an  army  of  700,000  men,  conquered  Libya,  iEthiopia, 
Media,  Persia,  Bactriana,  and  Scythia;  and  extended  his  rule 
over  Syria,  Armenia,  Cappadocia,  and  the  rest  of  Asia  Minor : 
it  then  proceeded  to  enumerate  the  tributes  of  the  subject 


(134)  Strabo  Bays  of  the  Egyptian  temples  : nXffv  yitp  rov  fuyaXav  ttvat 
Kat  TToWav  Koi  7ro\wrrij(a)v  tuv  trntXav,  ovliiv  \apifv  oud<  ypa<^ui6vf  oXXa 
fiaraumoviav  pakXov,  xvii.  1,  § 28. 

{135)  Concerning  the  military  caste,  see  Herod,  i.  164 — 8. 

(136)  i.  68.  Pliny  tells  the  same  story,  xxziii.  3.  Menander  Pro- 
tector, the  continnator  of  Agathias /about  690  a.D.),  repeats  the  story,  and 
mentions  the  saying  of  one  of  the  harnessed  kings,  who  directed  the  at- 
tention of  Sesostris  to  the  revolution  of  the  wheels  of  his  chariot,  Fragm. 
Hist.  Gr.  rol.  iv.  p.  210. 

(137)  Pol.  vii.  10. 

(138)  Fragm.  Hist.  Gr.  vol.  ii.  p.  380. 

(139)  i.  136. 
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nations.  ('’'*)  Pliny  states  that  Rhamscs  was  contemporary  with 
the  taking  of  Troy.  (■■'”)  The  Rhamses  of  this  supposed  inscrip- 
tion is  only  another  version  of  Sesostris ; the  whole  account  is 
manifestly  a vainglorious  fiction  of  the  priest,  who  could  indulge 
his  imagination,  and  excite  the  wonder  of  Germanicus,  without 
the  fear  of  detection. 

Josephus  identifies  Sesostris  with  Shishak,  king  of  Egypt,  ('*“) 
who,  according  to  the  Biblical  history,  took  Jerusalem,  and 
plundered  the  Temple,  in  9S0  b.c.('”)  This  identification  is 
wholly  inconsistent  with  the  dates  obtained  from  the  Greek 
writers  for  Sesostris. 

The  reports  respecting  king  Bocchoris  are  likewise  dis- 
cordant. Diodorus  places  Bocchoris  low  in  his  series  of  kings ; 
Manetho  places  him  next  before  Sabaco,  only  a few  reigns 
before  Psammitichus.  On  the  other  hand,  Lysimachus  of 
Alexandria,  (”*)  followed  by  Tacitus,  (***)  states  that  it  was 
Bocchoris  who  expelled  the  Jews  from  Egypt.  This  state- 
ment, taken  in  connexion  with  the  Biblical  history,  would 
refer  his  reign  to  a much  earlier  period.  Lysimachus  himself 
dated  the  reign  of  Bocchoris  at  about  1700  years  before  the 
Christian  era.C*®)  Bocchoris  is  described  by  Diodorus  as  a great 
lawgiver  and  judge  ;(’*')  and  he  is  reported  to  have  imitated  his 
father,  who  was  distinguished  by  the  simplicity  of  his  diet.(*’*) 

(130)  Tac.  Ann.  ii.  59,  60.  The  visit  took  place  in  19  a.d.  Compare 
Merivale’s  Hist,  of  Rome  under  the  Empire,  vol.  v.  p.  78. 

(131)  xxxvi.  8.  The  place  of  Ramses,  or  Ramesses,  in  the  list  of 
Manetho  is  uncertain.  lioockh  places  Ramses  the  Great  at  1111  bx. 
See  his  Manetho,  p.  291 — 9. 

(133)  Ant.  viii.  10,  § 2.  Compare  Marsham,  Can.  Chron.  p.  376. 

(133)  See  1 Kines  xiv.  26;  2 Chron.  xii. ; and  compare  Winer  in 
Sisak.  The  date  is  the  fifth  year  of  Rehoboam. 

(134)  Ap.  Joseph,  contr.  Ap.  i.  31;  Fragm.  Hist.  Gr.  vol.  iii.  p.  331. 

(135)  Hist.  T.  3. 

(136)  Joseph,  contr.  Ap.  ii.  2.  The  redaction  of  this  namfaer  by  * 
Rockh,  Manetho,  p.  325,  is  inadmissible. 

(137)  Diod.  i.  66,  79,  91. 

(138)  Alexis,  ap.  Athen.  x.  p.  418  D ; Diod.  i.  46  ; Plut.de  Is.  et  Os.  8. 
Concerning  Alexis,  see  Fragm.  Hist.  Gr.  vol.  iv.  p.  299.  The  father  of 
Bocchoris  is  named  Neochabis,  according  to  Alexis;  Tnephaebthus,  ac- 
cording to  Diodorus ; and  Technactis,  according  to  Plutarch. 
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yElian,  on  the  other  hand,  declares  that  the  fame  of  Bocchons 
for  justice  and  piety  was  undeserved,  and  that  he  was  in  reality 
a wicked  and  sacrilegious  king.  C’*)  Plutarch,  moreover,  states 
him  to  have  been  so  severe  a judge,  that  Isis  placed  an  asp  on 
his  head,  in  order  to  warn  him  against  injustice. 

A large  part  of  the  history  of  the  Egyptian  kings,  in  Hero- 
dotus and  Diodorus,  is  made  up  of  architectural  legends.  ('«) 
Each  king  is  the  author  of  some  constructive  work,  to  which  his 
name  is  attaehed.  Mencs  is  the  founder  of  Memphis,  of  which 
town  he  appears  indeed  to  be  the  eponjmious  hero.  Moeris  ex- 
cavated  the  lake  which  bore  his  name.O*®)  The  pyramids  and 
the  labyrinth  are  assigned  to  various  kings.  According  to  He- 
rodotus and  Diodorus,  the  three  great  pyramids  were  built  by 
Cheops  (or  Chemmis)  and  Chephren,  two  brothers,  (>«)  and 
Mycerinns,  the  son  of  Cheops.  Manctho  states  that  I enephes 
built  the  pyramids  near  Cochome ; and  that  Suphis,  and  not 
Cheops,  was  the  builder  of  the  great  pyramid. 

The  legendary  character  of  the  stories  respecting  the  foun- 
ders of  the  pyramids  appears  from  the  following  passage  of  Dio- 
dorus ; ‘ With  regard  to  the  pyramids,  there  is  no  agreement 

either  among  the  native  authorities  or  the  Greek  historians. 
Some  say  that  they  were  built  by  Chemmis,  Cephren,  and  My- 
cerinus ; some  assign  them  to  other  names— as  the  great  pyra- 
mid to  ArmiEUs,  the  second  to  Amosis,  and  the  third  to  Inaros. 
Some,  again,  say  that  the  third  pyramid  is  the  tomb  of  Rhodopis, 
the  courtezan,  which  was  built  by  a contribution  of  several  of 
the  monarchs,  her  former  lovcrs.’('«)  Pliny  reports  the  same 


(139)  De  Nat.  An.  xi.  11. 

(140)  De  vitiewo  pudore,  c.  3. 

(141I  Lepsius  remarks  that  the  Egyptian  histo^  of  Herodotus  is 
chiefly  composed  of  narratives  concerning  the  authors  of  remarkable 
monuments,  Chron.  der  jEg.  p-  249. 

(142)  Concerning  the  lake  of  Moeris,  see  Bunsen,  vol.  ii.  p.  338  -368, 

Eng.  tr.  , • , . 

(i44l  Herodotus  states  that  two  brothers  reigned  106  years,  which  is 
an  imnossibUity.  The  variation  mentioned  m Diodorus  that  the  first  bro- 
ther was  suocMded  by  his  son  (i.  64),  was  devised  in  order  to  obviate  thw 
difficulty. 

(144)  i.  64. 


Digitized  by  Google 


SECT.  8.] 


OF  THE  EGYPTIANS. 


355 


conflict  of  testimony,  and  declares  that  the  true  names  of  the 
builders  of  these  gigantic  masses  have  been  obliterated  by 
time.  (*'**) 

Rhodopis,  the  courtezan,  to  whom  the  building  of  the  third 
pyramid  was  attributed,  was  a contemporary  of  Sappho,  or  even 
of  Araasis.('^)  A fabulous  story,  told  by  Strabo,  represents 
her  as  becoming  the  kingfs  wife.(^*^  Manetho  assigns  the 
third  pyramid  to  Nitocris,  a queen  of  the  sixth  dynasty,  who 
reigned  in  4211 — 1200  b.c.  Herodotus  makes  her  one  of  the 
predecessors  of  Moeris.  ('■**)  She  is  likewise  included  by  Era- 
tosthenes in  his  list : he  makes  her  equivalent  to  Minerva  Vic- 
trix.O**) 

Various  founders  are  assigned  for  the  Labyrinth.  According 
to  Diodorus,  it  was  erected  by  Mendes,  who  reigned  before  the 
builders  of  the  pyramids.  Herodotus  attributes  its  con- 
struction to  the  twelve  kings  of  the  Dodecarchy;  an  origin 
which  may  have  grown  out  of  the  circumstance  that  it  consisted 
of  twelve  halls.  Manetho  states  that  Lachares,  of  the 
twelfth  dynasty,  whose  reign  falls  in  3272  b.c.,  built  the  Laby- 
rinth, as  a sepulchre  for  himself.  The  report  of  Pliny  is,  that 
it  was  constructed  by  king  Petesuchis,  or  king  Tithoes,  8600 
years  before  his  time : he  adds,  that  Demoteles  stated  it  to  be 
the  palace  of  Moteris,  and  Lyceas  to  be  the  sepulchre  of 


(i4S)  Qai  de  iif  acripserunt  snnt  Herodotus.  Eubeinerus,  Duris  Ssmius, 
Aristagoras,  Dionysius,  Artemidorus,  Alexander  Polyhistor,  Biitoridas, 
Antisthenes,  Demetrius,  Demoteles,  Apion.  Inter  omnes  eos  non  constat  a 
qnibus  facts  sint,  justissimo  casu  oblitteratis  tants  vanitatis  auctoribus, 
xxxvi.  12.  Concerning  tbe  writers  cited  in  this  passage  (all  of  whom,  with 
the  exception  of  Herodotus,  are  subsequent  to  Plato),  see  Fragm.  Hist. 
Gr.  vol.  li.  p.  99. 

(i4<j)  Herod,  ii.  134 — 6,  repeated  in  Plin.  xxxvi.  13. 

(147)  xvii.  1,  § 33. 

(148)  Herod,  ii.  101.  The  severe  taskwork  imposed  by  Nitocris  upon 
her  Egyptian  subjects  is  alluded  to  in  Dio  Cass.  mi.  6. 

(149)  Frag.  Hist.  Or.  vol.  ii.  p.  654. 

(150)  i.  61. 

(151)  ii.  148.  He  is  followed  by  Pliny  and  Mels,  i.  9,  who  call  it  the 
work  of  Psammitiebus. 

A A 2 
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Moeris.('^®)  The  names  of  Petesuchis,  Tithoes,  and  Moteris,  do 
not  occur  in  any  list  of  Ef'yptian  kings ; the  two  last  are  altered 
on  conjecture  by  Bunsen.  (’“) 

Josephus  mentions  that  at  the  time  of  the  Roman  war  with 
Judsea,  the  inhabitants  of  the  city  of  Chcbron  considered  it 
more  ancient  than  Memphis,  inasmuch  as  its  age  then  amounted 
to  2300  years.  If  Menes  was  the  founder  of  Memphis,  the 
date  of  the  foundation  of  Memphis  supposed  in  this  passage  is 
wholly  inconsistent  with  the  date  of  Menes,  as  given  by  Hero- 
dotus, Manetbo,  and  Diodorus. (’“*) 

Much  of  what  is  called  Egj-ptian  history  has  evidently  been 
borrowed  from  the  Greek  mythology.  Thus  even  the  native 
priests  spoke  of  a king  Proteus,  who  lived  at  the  time  of  the 
Trojan  war,  and  they  gave  a detailed  account  of  his  relations 
with  Menelaus  and  Helen.  Their  story,  however,  is  only  a 
rationalized  form  of  the  marvellous  sea-god  of  the  Odyssey,  the 
servant  of  Neptune,  endowed  with  prophetic  powcrs.('‘®) 
Thuoris  is  stated  in  Manetbo  to  have  been  the  Polybus  of  the 
Odyssey.  Thon,  the  husband  of  Polydamna,  likewise  men- 
tioned in  the  Odyssey,  was  converted  into  a king  of  the  Canopic 
mouth  of  the  Nile,  who  offered  violence  to  Helen,  and  was  in 
consequence  killed  by  Menelaus. ('**)  Busiris,  infamous  for  his 
human  sacrifices,  was  celebrated  in  Greek  legend.  Apollo- 


(153)  zxzvi.  13.  Concerning  Dcmoteles,  see  Fragm.  Hist.  6r.  rol.  iv. 
p.  386.  Concerning  Lyceas,  see  ib.  p.  441. 

For  an  account  of  the  labyrinth,  see  Bunsen,  Eg.  vol.  ii.  p.  313 — 327, 
Eng.  tr. 

(153)  See  Egypt,  vol.  i.  p.  698,  vol.  ii.  p.  308,  Eng.  tr. 

(154)  Bell.  Jud.  iv.  9,  § 7. 

(155)  See  above,  p.  344. 

(156)  Sec  Od.  iv.  385,  466, 468.  Euripides,  in  his  tragedy  of  Helena, 
follows  Herodotus  in  mAing  Proteus  king  of  Egypt,  and  represents  him 
as  succeeded  by  a king  named  Theoclymenus. 

(157)  Above,  p.  330.  Compare  Lepsius,  Chronol.  der  .^g.  p.  298. 

(158)  Od.  iv.  228,  and  Hellanicus,  cited  in  the  Scholia.  King  Thon,  or 
Thonus,  was  the  epouynius  of  the  town  Thonis,  Strab.  ivii.  i.  § 16  j Diod. 
i.  19.  Other  passages  from  the  AiyxmriaKa  of  Hellanicus,  are  collected  in 
Frag.  Hist.  Gr.  vol.  i.  p.  66 ; but  the  citation  in  the  Scholia  to  the  Odyssey 
icspecling  Thonus  is  not  mentioned. 
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dorus  describes  him  as  having,  in  consequence  of  his  cruelty,  been 
slain  by  Hercules.  Hesiod,  however,  made  Busiris  eleven 
generations  earlier  than  Hercules,('*')  and  Isocrates  places 
him  more  than  200  years  before  Perseus.  ('*')  The  etymological 
fable  which  explained  the  name  Rhinocolura  must  have  been  of 
Greek  origin.  (**-)  Queen  Nitocris  is  assigned  by  the  Greek 
writers  to  Babylon  as  well  as  to  Egypt.(^“)  The  fable  of 
Horns  having  instituted  the  year  of  three  months,  from  the 
duration  of  the  seasons,  to  which  we  shall  advert  presently,  is 
likewise  manifestly  of  Greek  origin.  The  names  Nilus  or 
Kileus,(“®)  and  .^gyptus,  for  Egyptian  kings,  are  probably 
Greek,  and  not  native. 

The  general  character  of  the  Manethonian  lists  of  kings  is 
that,  assuming  them  to  be  authentic,  they  exhibit  only  chrono- 
logy without  history.  This  is  likewise  to  a great  extent  the 
character  of  the  accounts  in  Herodotus  and  Diodorus : Hero- 
dotus passes  over  the  329  successors  of  Menes  without  so  much 
as  mentioning  their  names ; Diodorus  names  only  twenty-one 
out  of  475  monarchs,  from  Menas  to  the  invasion  of  Cambyses. 
Herodotus  and  Diodorus  indeed  present  us  with  something 
which  resembles  a narrative  of  the  acts  of  a few  of  the  more 
noted  kings;  but  the  Egyptian  dynasties  of  Manetho  are  a 
mere  bead-roll,  or  string  of  names,  accompanied,  at  rare 


(159)  ii.  5, 11.  Compare  Lepsius,  ib.  p.  271. 

(160)  Ap.  XheoD.  Progymn.  c.  6,  fragm.  31,  Marckscheffel. 

(161)  Busir.  p.  228.  Selencus,  an  Alexandrine  grammarian,  wrote  a 
treatise,  Trepi  rijs  nap’  Atyvnriotc  dyBptano&vaiat,  Athen.  tv.  p.  172  D.  Com- 
pare  Fragm.  Uist.  Or.  vol.  iii.  p.  600.  Busiris  was  the  eponymus  of  the 
Egyptian  town  of  the  same  name,  which  was  probably  connected  with 
Ottru  and  PeCotiru. 

(162)  Lepsius  remarks  that  this  name  was  modified  by  the  Greeks  from 
its  original  barbarous  form,  and  that  the  fable  about  the  mutilation  of  noses 
was  subsequently  invented  by  them  for  its  explanation,  ih.  295. 

(163)  Herod,  i.  185.  Compare  Clinton,  F.  H.  vol.  it.  p.  278,  who  treats 
the  Babylonian  Nitocris  as  a historical  personage. 

(164)  Below,  ch.  vi.  § 9. 

(165)  The  Nile  is  mentioned  as  a river  by  Hesiod,  Theog.  338.  Homer 
is  ignorant  of  the  name. 
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intervals,  with  a notice  of  some  fabulous  event.  Such  naked 
lists,  even  if  they  were  founded  upon  contemporary  regis- 
tration, would  be  valueless  for  historical  purposes.  Assum- 
ing the  names  of  the  kings,  and  the  lengths  of  their  reigns,  to 
be  authentic,  they  are  a mere  chronological  measure,  or  canon. 
We  should  gain  nothing  from  a list  of  victors  at  the  Olympic 
Games  if  nothing  else  was  preserved  to  us  of  Greek  antiquity. 
To  be  told  that  Saites,  Bnon,  Pachnan,  Staaii,  Arehles,  and 
Aphobis  were  the  six  kings  of  the  fifteenth  dynasty,  and  reigned 
over  Egj'pt  from  2607  to  2324  b.c.,  conveys  no  available  infor- 
mation. (***)  We  should  learn  as  much  from  an  authentic 
account  of  the  succession  of  a breed  of  crocodiles  or  hippo- 
potami in  the  Nile,  or  of  a series  of  sacred  apes  in  a temple,  for 
the  same  period.  Some  modem  philosophers  have  erroneously 
thought  that  history  can  be  written  without  names,  and  be 
reduced  to  a series  of  moral  forces,  of  a certain  duration  and 
intensity.  But  if  it  is  impossible  to  write  history  without  names, 
it  is  equally  impossible  to  reduce  history  to  mere  names.  The 
Manethonian  lists,  at  the  best,  exhibit  a royal  phantasmagoria, 
without  the  bone  and  muscle  of  history.  The  kings  who 
reign  for  a period  of  5000  years  'come  like  shadows,  and  so 
depart.’  Tliey  are  nothing  more  than  a long  procession  of 
regal  spectres. 

But  these  lists  of  Egyptian  kings  are  not  entitled  to  credit. 
They  are  presented  to  us  without  any  sufficient  voucher  of 
autlienticity.  If  the  priests  had  possessed  any  one  list  founded 
on  contemporary  registration,  and  preserved  by  an  uninterrupted 
tradition,  the  reports  of  successive  Greek  writers  would  not 
have  been  conflicting  j nor  would  it  have  been  reserved  for 
Manetho  to  publish  it  to  the  world.  There  is  no  example  of 
history  founded  on  contemporary  registration  being  reduced  to 
mere  chronology.  The  lists  of  primitive  kings  which  appear 
in  the  ancient  chronologists,  as  the  Athenian,  Sicyonian,  and 


(i66)  Btmsen  acknowledges  tbvt  ‘series  of  dynasties  and  kings  do  not 
give  us  a history.’  vol.  ii.  p.  241,  Eng.  tr. 
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Alban  kings,  arc  the  products  of  late  fiction.  The  list  of 
Mauctho  must,  in  like  manner,  be  regarded  as  the  result  of  his 
o«rn  invention ; aided,  doubtless,  by  some  traditionary  names 
and  stories  received  from  his  predecessors. 

The  fabrieation  of  imaginary  lists  of  kings  was  not  confined 
to  Egyptian  priests  or  Greek  antiquarians.  It  was  renewed  by 
the  mediieval  chroniclers  at  a time  when  the  spirit  of  historical 
curiosity  had  been  revived,  but  when  historical  criticism  was  in 
its  second  infancy.  A series  of  fabulons  British  kings,  begin- 
ning with  Brutus,  the  son  of  Silvius  and  grandson  of  .lEncas, 
who  migrated  to  Britain,  and  ending  with  the  invasion  of  Julius 
CsEsar,  was  promulgated  by  Geoffrey  of  Monmouth  in  the 
twelfth  century.  Shakspeare  probably  considered  king  Lear 
and  his  three  daughters  as  equally  historical  personages  with 
Henry  the  Fourth  and  Richard  the  Third ; Spenser  reviews  the 
entire  line  of  British  kings,  from  Brute  to  Uther,  in  his  ‘ Fairy 
Queen and  Milton,  in  the  first  book  of  his  ‘History  of 
England,’  inserts  the  account  of  these  kings,  whom  he  declares 
to  be  ‘ attested  by  ancient  writers  from  books  more  ancient,’ 
and . to  be  ‘ the  due  and  proper  subject  of  story.’  lie  says 
that  their  existence  is  ‘ defended  by  many,  denied  utterly  by 
few  :’  and  that  it  would  be  an  unreasonable  excess  of  incredu- 
lity to  reject  them  altogether.  (‘“)  Nevertheless,  this  series  of 


{167)  F.  Q.  b.  2,  canto  10. 

(168)  Milton,  Hist,  of  Engl.  b.  1,  p.  6,  Prose  'Works,  vol.  iv. : ‘But 
now  of  Brutus  and  bis  line,  with  the  whole  progeny  of  kings,  to  the 
entrance  of  Julius  Caesar,  we  cannot  so  easily  be  discharged ; descents  of 
ancestry  long  continued,  laws  and  exploits  not  plainly  seeming  to  be  bor- 
rowed, or  devised,  which  on  the  common  beliet  hare  wrought  no  small 
impression ; defended  by  many,  denied  utterly  by  few.  For  what  though 
Brutus  and  the  whole  of  the  Trojan  pretence  were  yielded  up,  .... 
yet  those  old  and  inborn  names  of  successive  kings  never  any  to  hare  been 
real  persons,  or  done  in  their  lives  at  least  some  part  of  what  so  long  hath 
been  remembered,  cannot  be  thought  without  too  strict  an  incredulity. 
For  these,  and  those  causes  above  mentioned,  that  which  hath  received 
approbation  from  so  many,  I have  chosen  not  to  omit.  Certain  or  uncer- 
tain, be  that  upon  the  credit  of  those  whom  I must  follow,  so  far  as  keeps 
aloof  from  impossible  and  absurd,  attested  by  ancient  writers  from  books 
more  ancient,  I refuse  not  as  the  due  and  proper  subject  of  story.' 
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supposed  British  kings  has  been  so  completely  exploded,  since 
the  time  of  Milton,  that  a modem  historian  passes  them  over 
in  silence,  as  imdescrving  even  of  mention. 

Fordun,  likewise,  who  composed  the  primitive  history  of 
Scotland,  at  the  end  of  the  fourteenth  century,  gave  a series  of 
fabulous  kings,  forty-five  in  number,  beginning  with  Fergus  I. 
in  320  B.C.,  and  ending  with  Fergus  II.  in  40I  a.d.  Tliese 
forty-five  kings,  however,  whose  reigns  extend  over  700  years, 
are,  like  the  Mancthonian  kings,  mere  names ; no  event  is 
associated  by  Fordim  wuth  their  reigns.  This  list  of  early 
Scottish  kings  was  altered  by  Hector  Boethius,  who  wrote  in  the 
early  part  of  the  sixteenth  century,  by  reducing  the  number  of 
kings,  and  modifying  their  names.  He  also  garnished  their 
reigns  with  fictitious  events.  Boethius  was  followed  by  Buchiinan 
as  to  the  number  and  names  of  the  kings  ;(’•*)  and  their  por- 
traits adorn  the  walls  of  the  palace  of  Holyrood. 

Julius  Africanus,  a Christian  writer  of  the  early  part  of  the 
third  century,  treats  the  Mancthonian  chronology  of  Egypt  as 
a figment,  which  had  been  manufactured  in  imitation  of  the 
Babylonian  chronology  of  Berosu8.{*^®)  Syncellus  follows 
Africanus  : he  speaks  of  Manetho  as  ‘ the  author  of  false  chro- 
nology, and  a glorifier  of  the  Egyptian  nation  he  states  that 
‘ Manetho’s  historical  writings  were  full  of  fiction,  and  were 
fabricated  by  him  in  imitation  of  Berosus,  with  whom  he  was 
nearly  contemporary.’  We  shall  see,  in  the  following 

chapter,  what  was  the  character  of  the  Babylonian  history  of 
Berosus. 


(169)  Concerning  the  fabulous  kings  of  Scotland,  see  Innes,  Critical 
Essay  on  the  Northern  Inhabitants  of  Scotland  (Loud.,  1729.  2 vols.  8vo), 
vol.  i.  p.211 — 214.  This  work  contains  a detailed  and  instructive  account  of 
the  process  by  which  this  imaginary  scries  of  kings  was  fabricated.  The 
list  of  kings  of  Scotland  from  Fergus  I.  in  330  n.c.  to  James  VI.  in  1667, 
with  their  respective  dates,  is  prchxcd  to  Buchanan’s  Hfttory,  in  the  col- 
lected edition  of  his  works,  2 vols.  4to.  Lugd.  Bat.  1725. 

(170)  Ap.  Syncell.  vol.  i.  p.  32,  ed.  Bonn. 

(171)  Ib.  p.  27,  229. 

U72)  Ch.  vii.  § 3,  7. 
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It  is  clear  that  the  work  of  Manetho  was  not  highly  prized 
by  his  contemporaries  or  immediate  successors ; for  he  is  never 
mentioned  by  Diodorus  or  Strabo,  both  of  whom  travelled  in 
Egypt.  The  earliest  authors  who  cite  him  as  a historical  writer 
are  Josephus  and  Plutarch,  who  lived  in  the  first  century  after 
Christ. 

The  tendency  of  the  Oriental  mind  to  enormous  numerical 
exaggeration  is  perceptible  both  in  Babylonian  and  Egyptian 
antiquity.  In  addition  to  the  authors  already  cited,  Heraiscus 
wrote  the  Primitive  History  of  Egypt,  for  a period  exceeding 
80,000  years  :(*^)  a spurious  epistle  from  Alexander  the  Great 
to  Olympias,  professing  to  be  founded  on  the  information  of 
Leo,  an  Egyptian  priest,  assigned  a long  period  of  time  to  the 
Egyptian  kings,  from  sacred  books.  The  same  epistle  stated 
the  duration  of  the  Assyrian  kingdom  at  more  than  5000 
years. 

When  once  the  guidance  of  positive  historical  evidence  is 
abandoned,  it  is  as  easy  t»  imagine  a large  number  of  years  as 
a small  one.  It  is  as  easy  to  put  down  fictitious  dynasties  for 
80,000,  or  10,000  years,  as  for  1000  or  500.  Similar  state- 
ments of  vast  periods  of  time  occur  in  the  Hindu  writers. 
They  divide  the  present  age  of  the  world  into  four  periods, 
denominated  yugs,  which  together  amount  to  no  less  than 
8,892,911  years,  down  to  the  year  1817  of  the  Christian 
era.  C"®)  The  Tyrians  reckoned  30,000  years  from  the  be- 
ginning of  the  world.  (’’•)  Zoroaster  was  reported  to  have 

lived  5000  years  before  the  Trojan  War,  and  to  have  written 


( 1 73)  mi  ovyypai^^v  J«  iypa^tv  AiyimriW  iryuyiav  n/fhliOTa  iTfpuxova-ay 
ovK  iKarrdntif  Avv  9 rpiap  pvpiaiuVf  aXXa  irXfionav  uXty^.  Suidas  in  HpduTKOs, 

(174)  Aognstin.  C.  D.  viii.  6,  27,  xii.  10  j Westermann,  de  EpUtoL 
Script,  li.  p.  9;  Minneiug,  c.  21. 

(175)  Thia  subject  is  fully  illustrated  by  Mr.  Mill,  Hist,  of  Brit.  India, 
b.  2,  c.  1. 

(176)  Africanns,  ap.  Syncell.  vol.  i.  p.  31,  Bonn.  The  long  periods  of 
Phcenician  antiquity  are  alluded  to  in  general  terms  by  Joseph.  Ant. 
i.  3,  9. 
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two  million  verses.  Hermes  was  fabled  to  have  com- 

posed twenty  thousand  books.  ('"*) 

The  accumulation  of  large  numbers  in  order  to  produce  an 
imposing  effect  is  the  mark  of  a barren  and  inactive,  rather 
than  of  a lively  and  inventive  imagination.  It  may  be  com- 
pared with  the  Oriental  tendency  to  produce  architectural 
effect  by  immense  piles,  destitute  both  of  utility  and  beauty 
or  to  suggest  the  idea  of  power  by  representing  the  statues  of 
the  gods  with  a hundred  hands  or  feet.  In  this  respect  the 
elegant  and  chastened  fancy  of  the  Greek  mythology  is  remark- 
ably contrasted  with  the  clumsy  and  lumbering  fictions  of  the 
East.(*“’) 

§ 9 Such  being  the  improbabilities  and  inconsistencies 
apparent  upon  the  face  of  the  accounts  handed  down  as  schemes 
of  ancient  Egyptian  chronology,  it  is  natural  that  attempts 
should  have  been  made  to  give  credibility  to  these  accounts  by 
some  method  of  reduction  or  alteration. 

Among  both  ancient  and  modem,  writers  the  main  purpose 


(177)  Plin.  ixi.  1 ; Plut.  de  Is.  et  Osir.  46. 

(178}  Lepsius,  Chron.  der  A)g.  p.  40,  45  ; Fab.  Bib.  Gr.  vol.  i.  p.  86, 
Harless. 

(179)  Mr.  Fergusson  says  of  the  Egyptian  pyramids : ‘As  examples  of 
technic  art,  they  are  unrivalled  among  the  works  of  men,  but  they  rank 
among  the  lowest  if  judged  by  the  testnetic  rules  of  architectural  art.  The 
same  character  belongs  to  the  tombs  and  buildings  around  them : they  are 
low  and  solid,  and  possess  neither  beauty  of  form  nor  any  architectural 
feature  at  all  worthy  of  attention  or  aamiration,  but  they  hare  lasted 
nearly  uninjured  from  the  remotest  antiquity,  and  thus  hare  attained  the 
object  their  builders  had  principally  in  view  when  they  designed  them,’ 
Handbook  of  Architeeturc,  p.  223. 

(i8ol  ‘ I asked  if  they  knew  anything  about  the  care  on  the  other  side 
of  the  hill ; on  which  the  old  Gossain  [Hindoo  hermit],  with  an  air  of 
much  importance, laid,  that  nobody  had  ever  seen  its  end  ; that  2tX)0  years 
ago  a certain  Baja  had  desired  to  explore  it,  and  set  out  with  10,U(X)  men, 
llkJ.OiX)  torches,  and  100,0(X)  measures  of  oil,  but  that  he  could  not  succeed  ; 
and  if  I understood  him  rightly,  neither  he  nor  his  army  ever  found  their 
way  bark  again ! These  interminable  caves  are  of  frequent  occurrence 
among  the  common  people  of  every  country.  But  the  centenary  and  mil- 
lesimal way  in  which  the  Hindoos  express  themselves,  puts  all  European 
exaggeration  to  the  blush.  Judging  from  the  appearance  of  the  cave,  and 
size  of  the  hill  which  contains  it,  I have  no  doubt  that  a single  candle,  w ell 
managed,  would  more  than  light  a man  to  its  end  and  back  again,'  Hebcr'a 
Journey  through  India,  vol.  L p.  267. 
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has  been  to  diminish  the  vast  periods  of  time  assigned  to 
Egyptian  antiquity,  either  on  account  of  their  character  of  wild 
exaggeration,  or  with  the  more  special  object  of  making  the 
chronology  of  Egypt  harmonize  with  that  of  the  Old  Tes- 
tament. 

The  favourite  contrivance  for  this  reduction  among  the 
ancients  was  to  affix  an  arbitrary  meaning  on  the  word  ‘ year  ;* 
and  to  assume  that  the  year  of  ancient  Egypt  was  not  the  solar 
year,  but  some  shorter  period.  This  period  was  taken  at  four 
months,  at  three  months,  at  two  months,  at  one  month,  and 
even  at  one  day.('**)  Two  of  these  hypotheses  are  expounded 
in  the  following  passage  of  Diodorus  : — 

‘ The  Egyptian  priests  (he  says)  reckon  the  time  from  the 
reign  of  Hclius  to  the  expedition  of  Alexander  into  Asia  at 
about  23,000  years.  Tliey  rejwrt  that  each  of  the  most  ancient 
gods  reigned  more  than  1200  years,  and  of  the  later  gods  not 
less  than  300.  So  great  a length  of  reigns  being  incredible, 
some  of  the  priests  resort  to  the  supposition  that,  owing  to  the 
ignorance  of  the  motion  of  the  sun,  the  year  was  anciently 
measured  by  a single  circuit  of  the  moon.  Hence  they  argue 
that,  if  the  year  consisted  only  of  thirty  days,  it  was  possible 
for  a man  to  live  1200  of  these  years;  being  equivalent  to  100 
years  according  to  the  ordinary  mode  of  reckoning : a term  of 
life  which  many  persons  exceeded.  With  regard  to  the  reigns 
of  later  date,  they  suppose  the  year  to  have  consisted  of  four 
months,  according  to  a division  into  the  three  seasons  of  spring, 
summer,  and  winter : which  gives  a similar  result  for  a reign 
of  300  years.’ (***) 

The  statement  that  the  Egyptian  year  consisted  originally 

(i8i)  Concerning  this  method  of  reduction,  gee  Uhlemann,  Handbuch 
dcr  agyptigeben  Alterthumakunde,  Part  iii.  p.  47. 

(183)  i.  26.  This  explanation  is  repeated  by  Eusebius,  ap.  Syneell. 
vol.  i.  p.  73,  ed.  Bonn,  with  this  exce^ion, — that  he  supposes  the  second 
class  ot  years  to  consist  of  3 months.  The  statement  respecting  the  division 
of  the  Egyptian  year  according  to  the  seasons  recurs  in  Censorinus,  c.  13  ; 
only  he  supposes  4 seasons  and  a year  of  3 months.  Solinus,  i.  § 34,  and 
Augustin.  C.  1).  xii.  10,  xv.  2,  mention  an  Egyptian  year  of  4 mouths. 
Compare  Boeckh,  Manetho,  p.  63—83  ; above,  p.  32. 


Digitized  by  Google 


3C4 


EARLY  HISTORY  AND  CHRONOLOGY  [cHAP.  vi. 


of  one  month,  and  afterwards  of  four  months,  is  repeated  by 
Plutareh,  who  remarks  that  the  great  antiquity  of  the  Egyp- 
tians, and  the  length  of  time  which  they  assign  to  a generation, 
are  to  be  explained  by  the  use  of  years  containing  only  one 
month.  ('**)  Censorinus,  if  his  present  text  be  correct,  states 
that  the  original  Egyptian  year  was  of  two  months,  hut  that  it 
was  afterwards  increased  by  king  Iso  to  four  months.  (’**)  He 
adds  that  Horus  the  Egy  ptian  was  by  some  considered  as  the 
author  of  the  year  of  three  months,  defined  by  the  seasons 

Varro  supposed  the  ancient  Egyptian  year  to  have  been 
one  circuit  of  the  moon,  not  of  the  sun ; and  he  explained  by 
this  hypothesis  the  statements  that  Egyptian  kings  had  lived 
1000  years — a life  of  1000  months  being  within  the  limits  of 
nature.('*^)  This  explanation  is  repeated  and  adopted  by 
Pliny. 

Julius  Afneanus  mentions  a similar  contrivance  of  historians 
of  his  own  time,  who  reduced  a period  of  9000  years,  assigned 
by  Manetho  to  the  reign  of  Vulcan,  to  727f  years,  by  assuming 
that  a year  was  equal  to  a lunar  month. 

The  report  that  the  Egyptian  year  consisted  of  only  one 
month  is  as  early  as  Eudoxus,  who  may  perhaps  have  used  it 
for  reducing  the  long  periods  of  Egyptian  chronology  in 
Plato.  ('*’) 

(183)  Num.  18. 

(184)  In  .^gypto  qaidem  antiquiBsimum  fenint  annum  bimestrem 
fuisBe,  poBt  deinde  ab  Isone  rege  quadrimentrem  factum,  noviaaime  Armi- 
non  ad  tredecim  menaes  et  dies  quinque  perduxiaae,  0.  19.  The  beat 
manuacript  baa  menttrem  for  bim*slrem ; whence  Jafan,  with  probability, 
reatorea  menatruum.  In  the  latter  part  of  the  paaaaee,  duodecim  ought  to 
be  read  for  tredecim,  with  Scaliger  and  Salmaaiua.  See  above,  p.  206. 

(185)  In  Horapollo,  ii.  89:  tA  8«  fror  ear  Alyvrrrtovt  rerrapow  fVunn-ur, 
the  aeiiae  aeema  to  require  i»p£>y  for  <vuniTa>i'. 

(186)  Ap.  Lactant.  Div.  Inat.  ii.  12  (1000  montha=831  years).  Ma- 
crobius  in  Somn.  Scip.  ii.  11,  § 6,  remarks  that  ‘ mcnaia  lunte  annus  eat.' 

(187)  N.  H.  vii.  48.  He  refers  in  this  passage  to  years  of  6 months, 
to  the  Arcadian  year  of  3 months,  and  to  the  Egyptian  year  of  1 mouth. 
See  above,  p.  32. 

(tS8)  Ap.  Syncell.  vol.  i.  p.  32,  ed.  Bonn. 

(189)  Above,  p.  33. 
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The  hypothesis  that  the  ancient  Egyptian  year  consisted 
only  of  a day,  is  the  invention  of  later  and  more  unscrupulous 
writers. 

A similar  method  was  likewise  applied,  by  some  early  Chris- 
tian writers,  to  the  reduction  of  the  lives  of  the  patriarchs,  as 
stated  in  the  Book  of  Genesis.  These  writers,  as  we  are  in- 
formed by  Augustine,  ('°*)  supposed  the  year  to  have  been  formed 
by  the  square  of  six,  which  number  represented  the  days  of  the 
creation.  They  held  that  the  original  year  consisted  of  thirty- 
six  days,  which,  multiplied  by  ten,  afterwards  formed  the  solar 
year  of  360  days.  Hence  the  original  year  would  be  one-tenth 
of  the  common  year ; so  that  when  it  is  stated  in  Genesis  that 
Adam  was  230  years  old  at  the  birth  of  his  son  Seth,  and  that 
Seth  was  205  years  old  at  the  birth  of  his  son  Enos,('®'^)  the 
meaning  is,  that  their  respective  ages  were  23  years  and  20  years 
6 months.  This  method  of  reduction  is  controverted  and  refuted 
by  Augustine,  who  shows  that  it  is  inconsistent  with  the  mean- 
ing of  the  author  of  Genesis.  He  maintains  that  the  day, 
month,  and  year  of  Genesis,  correspond  exactly  with  the  day, 
month,  and  year,  as  received  in  his  own  time.  (^**) 

Augustine  likewise  rejects  the  long  periods  assigned  to 
Egj-^an  and  Babylonian  antiquity,  and  lays  it  down  that  the 
Egyptian  chronology  is  incredible,  even  if  the  ancient  Egyptian 
year  be  computed  at  four  months.  ('**)  The  contrivance  of  Varro 
for  the  same  purpose  of  reduction  is,  moreover,  repudiated  by 


(190)  Seo  above,  p.  33,  n.  126. 

(191)  Civ.  Dei,  XV.  12, 14,  where  the  nmnbers  differ  from  those  in  the 
received  text  of  Genesis. 

(19a)  See  Gen.  v.  4,  6,  6. 

(193)  Prorsos  tantos  etiam  tone  dies  fuit,  qnantns  et  nnne  est,  qaem 
vigintiet  quatnor  hone  diumo  corriculo  noctumoque  determinant ; tantus 
mensis,  quantua  et  nunc  est,  quern  luna  ooepta  et  finite  concludit ; tatuiis 
annus,  quantua  et  nunc  est,  quern  duodecim  menses  lunares  additis  prop- 
ter cursum  solarem  quinque  diebus  et  quadrante,  consummant,  C.  D. 
XV.  14. 

(194)  Civ.  Dei,  lii.  10. 
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Lactantiu8.(’*‘)  Africanus,  another  Christian  writer,  discredits 
the  enormous  periods  of  Egyptian  chronology,  which  he  con- 
ceives to  be  derived  from  some  astronomical  cycle. The 
views  expressed  in  the  latter  passages  are,  to  a considerable 
extent,  founded  on  the  inconsistency  of  the  heathen  chrono- 
logies of  Assyria  and  Egypt  with  the  age  assigned  to  the  Crea- 
tion and  the  Deluge  by  the  books  of  the  Old  Testament. 

According  to  the  uncanonical  book  of  Enoch,  the  year  was 
originally  equivalent  to  a week,  and  this  mode  of  numeration 
lasted  until  1286 

The  fifteen  human  dynasties,  of  the  ' Ancient  Chronicle,’ 
lasting  only  1881  years,  and  the  ten  dynasties  of  Syncellus,  from 
Menes  to  Amosis  (or  Amasis),  lasting  only  2160  years,  (’**) 
have,  in  like  manner,  been  reduced  to  these  amounts  from  the 
larger  numbers  of  earlier  chronographers,  in  order  to  bring 
them  into  conformity  with  the  chronology  of  the  Old  Tes- 
tament. 

§ 10  The  modem  critics  who  have  operated  upon  the 
ancient  Egyptian  chronology  have  employed  less  simple  and 
more  multifarious  methods  of  reduction.  (***) 

One  method,  first  devised  by  Sir  John  Marsham,  ha&bcen 
to  arrange  some  of  the  dynasties,  which  Manetho  meant*o  be 
successive,  in  parallel  lines,  and  to  cancel  a portion  of  the  time 
by  supposing  the  reigns  to  be  contemporary.  Now  this  method 
proceeds  on  the  hypothesis  that  we  have  to  do  only  with  naked 


ftps)  Div.  Inst.  ii.  12. 

(ip6)  An  extract  from  Africanus,  in  Syncellus,  rol.  i.  p.  31,  headed 
TTfpl  r^r  Taif  Aiwirrioiv  sai  XnXdatW  ftv$w6ovi  j^poyo^oyiast  commences  thus  : 
Atyvnrtot  piv  ovv  eVt  t6  KOfitrcyiftrrtpov  ;|fpoVo>v  mpirrat  nfptoiovs  teal  pvpmbas 
tray  Kara  6f'<rty  rtya  ray  nap’  avToU  airrpoXoyovptyay  efedroro. 

(197)  Syncell.  vol.  i.  p.  60,  ed.  Bonn.  See  Salmas,  de  Ann.  Clim. 
p.  664 

(198)  Namely,  2776  to  4S36  a.v.  See  Syncellus,  vol.  i.  p.  397 ; Fra)?m. 
Hist.  Gr.  vol.  ii.  p.  607.  Lepsius  lays  it  down  that  the  ‘ Ancient  Chro- 
nicle' and  the  spurious  book  of  Sothis  were  intended  to  harmonize  the 
Egyptian  chronology  with  that  of  the  Old  Testament,  Chron.  der  Alg. 
p.  522,  646.  The  snort  Egyptian  year  is  considered  as  fictitious  by  Idcler, 
Chron.  vol.  i.  p.  93. 

(199)  Compare  Uhlemann,  Handbnch,  p.  49. 
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chronology,  and  that  the  historical  element  is  altogether 
wanting.  If  we  had  the  history  of  two  neighbouring  States,  we 
shoidd  know  not  only  the  names  of  the  sovereigns,  and  the 
length  of  their  reigns,  but  we  should  be  informed  of  their  rela- 
tions with  one  another.  We  should  hear  of  their  mutual 
differences  and  wars ; or  of  their  treaties,  friendly  intercourse, 
and  royal  intermarriages.  From  the  history  of  England  and 
Scotland,  which  has  been  preserved  by  contemporary  writers,  it 
is  certain  that  Robert  Bruce  was  contemporary  with  Edward  I., 
and  that  Queen  Mary  was  contemporary  with  Queen  Ehzabeth. 
Authentic  German  history  shows  in  like  manner  that  the 
Elector  Frederic  of  Saxony  was  contemporary  with  the  Emperor 
Charles  V.,  and  that  Frederic  the  Great  was  contemporary  with 
Maria  Theresa.  No  historian,  however  paradoxical,  could  put 
forth  a scheme  of  chronology  in  which  Robert  Bruce,  Edward  I., 
Queen  Mary,  and  Queen  Elizabeth,  the  Elector  Frederic,  the 
Emperor  Charles  V.,  Frederic  the  Great,  and  Maria  Theresa, 
should  be  placed  in  a consecutive  series,  all  divided  from  each 
other  by  wide  chronological  intervals. 

§ 11  The  principal  manipulator  of  the  ancient  Egyptian 
chronology  is  Baron  Bunsen,  who,  in  his  recent  work  on  Egypt, 
has  avowedly  applied  the  method  of  Niebuhr  to  Egyptian  anti- 
quity .(**)  Now  the  method  with  which  Niebuhr  treated  the 
early  history  of  Rome,  was  to  reject  the  historical  narrative 
handed  down  by  ancient,  and  generally  received  by  modern 
writers ; and  to  substitute  for  it  a new  narrative  reconstructed 
on  an  arbitrary  hypothetical  basis  of  his  own.(*®')  Everything 


(loo)  See  the  critique  on  Buosen’s  Egypt,  in  The  Quarterly  Review, 
Tol.  cv.  p.  382. 

(30i)  See  Introd.  vol.  i.  p.  xl.  Engl,  tr.,  and  the  introductory  verses, 
addressed  to  Niebuhr : 

Grosses  hast  du  zerstort,  doch  Orosseres  wieder  gebauet, 

Als  spatklUgelnden  Trugs  tauschendes  Bild  du  zerschlugst. 

Thus  translated  by  Mr.  Lockhart : 

Great  was  what  thou  didst  abolish  ; but  greater  what  thou  hast  erected 
High  on  the  ruins  of  fraud,  shattered  for  aye  by  thy  blow. 
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that  is  original  and  peculiar  in  Niebuhr’s  historical  method, 
and  in  its  results,  is  indeed  unsound.  But  it  possessed  advan- 
tages, when  employed  in  the  transmutation  of  Roman  antiquity, 
which  are  wanting  to  it  when  applied  to  Egyptian  antiquity. 
The  early  Roman  history,  whatever  may  be  its  authenticity, 
presents  at  least  a full  and  continuous  narrative,  most  parts  of 
which  are  related  in  discordant  versions  by  different  classical 
writers.  As  none  of  these  versions  rests  on  an  ascertained  foun- 
dation, or  can  be  traced  to  coeval  attestation,  great  facility  is 
afforded  for  ingenious  conjecture,  for  bold  and  startling  combi- 
nations, for  hypothetical  reconstruction  by  means  of  specious 
analogies,  and  for  the  display  of  imposing  paradox  and  dazzling 
erudition.  But  the  so-called  history  of  ancient  Egypt  consists 
of  little  more  than  chronology.  It  is,  for  the  most  part,  merely 
a string  of  royal  names.  Now  this  is  a most  unattractive  field 
for  the  hypothetical  historian  : he  is  condemned  to  make  bricks 
without  straw.  Instead  of  demolishing  and  rebuilding  consti- 
tutions, instead  of  creating  new  states  of  society  out  of  obscure 
fragments  of  lost  writers,  he  is  reduced  to  a mere  arithmetical 
process.  Accordingly,  the  operations  of  Bunsen  and  other 
modem  critics  upon  the  ancient  history  of  Egypt,  rather  re- 
semble the  manipulation  of  the  balance-sheet  of  an  insolvent 
company  by  a dexterous  accountant  iwho,  by  transfers  of  capital 
to  income,  by  the  suppression  or  transposition  of  items,  and  by 
the  alteration  of  bad  into  good  debts,  can  convert  a deficieney 
into  a surplus),  than  the  conjectures  of  a speculative  historian, 
who  imdertakes  to  transmute  legend  into  history. 

Egyptology  has  a historical  method  of  its  own.  It  recognises 
none  of  the  ordinary  mles  of  evidence ; the  extent  of  its  de- 
mands upon  our  credulity  is  almost  unbounded.  Even  the 
writers  on  ancient  Italian  ethnology  are  modest  and  tame  in 
their  hypotheses,  compared  with  the  Egyptologists.  Under 
their  potent  logic,  aU  identity  disappears ; everything  is  subjeet 
to  become  anything  but  itself  Successive  dynasties  become 
contemporary  dynasties;  one  king  becomes  another  king,  or 
several  other  kings,  or  a fraction  of  another  king;  one  name 


Digitized  by  Google 


SECT.  11.] 


OF  THE  EGYPTIANS. 


369 


becomes  another  name ; one  number  becomes  another  number ; 
one  place  becomes  another  place. 

In  order  to  support  and  illustrate  these  remarks,  it  would 
be  necessary  to  analyse  Bunsen's  reconstruction  of  the  scheme 
of  Egyptian  chronology.  Such  an  analysis  would  be  inconsis- 
tent with  the  main  object  of  the  present  work ; but  a few  ex- 
amples will  serve  to  characterize  his  method. 

Scsostris  is  the  great  name  of  Egyptian  antiquity.  Even 
the  builders  of  the  pyramids  and  of  the  labyrinth  shrink  into 
insignificance  by  the  side  of  this  mighty  conqueror.  Neverthe- 
less, his  historical  identity  is  not  proof  against  the  dissolving 
and  recompounding  processes  of  the  Egyptological  method. 
Bunsen  distributes  him  into  portions,  and  identifies  each  por- 
tion with  a different  king.  Sesostris,  as  we  have  already  stated, 
stands  in  Manctho’s  list  as  third  king  of  the  twelfth  dynasty,  at 
S320  B.C.,  and  a notice  is  appended  to  his  name,  clearly  identi- 
fying him  with  the  Sesostris  of  Herodotus.  Bunsen  first  takes 
a portion  of  him,  and  identifies  it  with  Tosorthrus  (written 
Sesorthus  by  Eusebius),  the  second  king  of  the  third  dynasty, 
whose  date  is  5119  b.c.,  being  a difference  in  the  dates  of  1799 
years — about  the  same  interval  as  between  Augustus  Ceesar  and 
Napoleon.  He  then  takes  another  portion,  and  identifies  it 
with  Sesonchosis,  a king  of  the  twelfth  dynasty ; a third  por- 
tion of  Sesostris  is  finally  assigned  to  himself.  It  seems  that 
these  three  fragments  make  up  the  entire  Sesostris ; who,  in 
this  plural  unity  belongs  to  the  Ancient  Empire ; but  it  is  added 
that  the  Greeks  confounded  him  with  Harnesses,  or  Ramses,  of 
the  New  Empire,  a king  of  the  nineteenth  dynasty,  whose  date 
is  1255  B.c. ; who,  again,  was  confounded  with  his  father, 
Sethos ; which  name  again  was  transmuted  into  Sethosis  and 
Sesosis.(®“*) 

Lepsius  agrees  with  Bunsen,  that  Sesostris  in  the  Manetho- 
nian  list,  who  stands  in  the  twelfth  dynasty,  at  3320  b.c.,  is  not 


(loa)  Bunsen,  Egypt,  voL  ii.  p.  89—93,  293 — 304,  561 — 6 ; vol.  iii.  p. 

». 
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Sesostris;  but,  instead  of  elevating  him  to  the  third  dynasty, 
brings  him  down  to  the  nineteenth  dynasty,  and  identifies  him 
with  Sethos,  1326  b.c.  ; chiefly  on  account  of  a statement  of 
jManetho,  preserved  by  Josephus,  that  Sethos  first  subjugated 
Cyprus  and  Phoenicia,  and  afterwards  Assyria  and  Media,  with 
other  countries  further  to  the  east.(“®)  Lepsius,  moreover, 
holds  that  Kamses,  the  son  of  Sethos,  was,  like  his  father,  a 
great  conqueror,  but  that  the  Greeks  confounded  both  father 
and  son  under  the  name  of  Sesostris.(“*) 

We  therefore  see  that  the  two  leading  Egyptologists,  Bunsen 
and  Lepsius,  diflTcring  in  other  respects,  agree  in  thinking  that 
Scsostris  is  not  Scsostris.  The  notice  appended  to  his  name  in 
Manetho,  which  identifies  him  with  the  Scsostris  of  Herodotus, 
Diodorus,  and  other  Greek  writers,  is  regarded  by  Lepsius  as 
spurious.  (®®*)  But  here  their  agreement  stops.  One  assigns 
Scsostris  to  what  is  called  the  Old,  the  other  to  what  is  called 
the  New  Empire,  separating  his  respective  dates  by  an  internal 
of  3793  years.  What  should  we  think,  if  a new  school  of 
writers  on  the  history  of  France,  entitling  themselves  Franco- 
logists,  were  to  arise,  in  which  one  of  the  leading  critics  were 
to  deny  that  Louis  XIV.  lived  in  the  seventeenth  century,  and 
were  to  identify  him  with  Hercules,  or  Romulus,  or  Cyrus,  or 
Alexander  the  Great,  or  Cffisar,  or  Charlemagne ; while  another 
leading  critic  of  the  same  school,  agreeing  in  the  rejection  of  the 
received  hypothesis  as  to  his  being  the  successor  of  Louis  XIll., 
were  to  identify  him  with  Napoleon  I.  and  Louis  Napoleon? 

Herodotus  informs  us  that  one  of  the  accounts  respecting 
the  third  pyramid  was,  that  its  founder  was  a Greek  courtezan. 


(303)  Contr.  Apion.  i.  § 15.  Compare  Boeckh,  Man.  p.  300. 

(204)  Cliron.  der  p.  278 — 288.  Lepsius  uses  Iho  story  told  by 
Manetho  in  Josephus,  of  Armais,  brother  of  Sethosis,  as  an  argument  that 
Sethosis  is  Scsostris,  on  account  of  its  agreement  with  the  story  told  in 
Herod,  ii.  107,  and  Diod.  i.  67,  of  the  brother  of  Scsostris.  It  is  true  that 
the  treachery  of  the  brother  is  common  to  both  stories : but  all  the  details 
differ.  Mr.  Kcnriek  identifies  the  Scsostris  of  Herodotus  with  Rameses 
III.  of  the  18lh  dynasty,  Ancient  Egypt,  vol.  ii.  p.  271. 

(205)  Ib.  p.  286. 
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named  Rhodopis,  who  was  once  the  fellow-slave  of  iEsop,  and 
who  afterwards  became  the  wife  of  Charaxus,  brother  of  the 
poetess  Sappho.  This  story  would  suppose  the  third  pyramid 
to  have  been  built  about  600  b.c.  Mauetho,  on  the  other  hand, 
attributes  the  construction  of  the  third  pyramid  to  queen  Nito- 
cris,  whose  reign  began  in  4211  b.c.  This  entire  discrepancy 
of  person,  nation,  and  time,  might  seem  to  set  all  reconcilement 
at  defiance.  The  feat  is  however  accomplished  with  facility  by 
the  Egyptologists.  It  happens  that  Manetho  states  Nitocris 
to  have  been  a beautiful  woman,  with  a fair  complexion. (^) 
Now  Rhodopis  was  beautiful,  and  her  name  means  'rosy- 
cheeked;’  therefore  Nitocris  and  Rhodopis  are  one  and  the 
same  person.  (®'^)  Whatever  ingenuity  this  mode  of  argument 
may  possess,  it  is  wanting  in  novelty ; for  it  is  clearly  antici- 
pated by  Fluellen’s  argument  in  Shakspearc,  proving  that 
Alexander  the  Great  was  born  at  Monmouth : ‘ There  is  a river 
in  Macedon,  and  a river  in  Monmouth ; and  there  is  salmons 
in  both.’ 

Lepsius  has  a difierent  solution  of  this  difficulty.  He  re- 
fuses to  identify  the  ancient  queen  Nitocris  of  the  sixth  dynasty 
with  Rhodopis  of  the  sixth  century  b.c.  ; but  he  discovers  that 
a king  Mcnchercs  had  a queen  Nitocris ; he  identifies  Mcncheres 
with  Psammitichus  II.,  who  reigned  between  Neco  and  Apries ; 
he  thinks  that  Psammitichus- Mencheres  had  two  wives,  Nitocris 
and  Rhodopis;  he  conjectures  that  Nitocris,  who  did  not  build 
the  pyramid,  was  first  confounded  with  her  co-wife  Rhodopis, 
the  real  builder  of  the  pyramid ; and  was  afterwards  confounded 
by  the  ignorant  Greek  dragomans  at  Sais  with  Nitocris,  the 
ancient  queen.  By  this  series  of  hypotheses  he  explains  how 
the  ancient  queen  was  assumed  to  be  the  builder  of  the  third 
pyramid.  It  may  be  remarked,  upon  this  edifice  of  conjec- 

(io6)  ^av6r)  T^K  }(poiay,  Fragm.  Hist.  Gr.  vol.  ii.  p.  654. 

(307)  Bunsen,  vol.  ii.  p.  211,  who  is  much  pleased  at  finding  that  in 
this  discovery  he  had  been  anticipated  by  Zoega.  The  view  of  Zoega  and 
Bunsen  is  approved  by  Mr.  Kenrick,  Ancient  Egypt,  vol.  ii.  p.  152. 

(208)  Chron.  der  -'Eg.  p.  303 — 308 
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tures,  that  it  implies  the  notice  in  Manetho  to  he  spurious ; for 
the  translator  of  ancient  Egyptian  records  could  not  have  been 
deceived  by  ignorant  dragomans  at  Sais. 

Bunsen’s  work  on  Egypt  is  a book  of  metamorphoses.  (^) 
By  his  method,  Agamemnon  or  Achilles  might  he  identified 
with  Alexander  the  Great,  Pompey  might  be  identified  with 
Cassar,  and  Hannibal  with  Scipio.  Such  identifications  as  that 
of  William  the  Conqueror  with  WiUiam  of  Orange,  or  of  St. 
Louis  with  Louis  XVI.,  would  be  so  obvious  and  natural  as  not 
to  require  formal  proof,  and  would  be  disposed  of  in  a paren- 
thesis, if  this  mode  of  dealing  with  evidence  were  transferred  to 
modem  history. 

It  may,  however,  be  said  that  injustice  is  done  to  Bunsen’s 
restorations  by  comparing  the  dates  as  they  stand  in  Manetho, 
because  these  dates  are  themselves  reformed  by  Bunsen ; and 
that  different  results  would  come  out  if  the  comparison  were 
made  according  to  Bunsen’s  own  reconstmeted  scheme. 

According  to  the  canon  of  Manetho,  as  restored  by  Boeckh, 
the  first  dynasty  after  the  gods,  demigods,  and  manes,  begins 
with  the  year  5702  b.c.  This  is  the  first  year  of  the  reign  of 
Menes.(^*®)  The  series  of  royal  dynasties  is  carried  down  un- 
intcrmptedly  till  the  first  year  of  the  reign  of  Alexander  the 
Great,  332  B.c.,  and  therefore  the  entire  time  is  5370  years. 


(209)  Bunsen  identifies  Atbothie  the  Second,  the  third  king  in  the  list 
of  Eratosthenes,  with  Eenkenes  the  third  king  in  the  first  dynasty  of 
Manetho,  remarking  that  ‘ the  difference  in  the  names  is  no  argument 
against  their  agreement,’  vol.  ii.  p.  43,  Eng.  tr. 

In  the  third  dynasty  of  Manetho,  the  third  king  is  Mesochris.  Bunsen 
says  tliat  Mesochris  is  the  same  as  Sesochris,  and  that  Sesochris  is  the 
same  ae  Sesorcheres.  He  then  identifies  this  transmuted  king  with  the 
Mares  of  Eratosthenes,  and  thus  forms  a now  king  whom  he  calls  Sesor- 
chcres-Mares.  He  next  identifies  Sesorcheres- Marcs  with  the  lawgiver 
Sasychis  in  Diod.  i.  94  (who  evidently  is  not  a king,  see  above,  p.  260)  ; 
and  lastly,  be  identifies  Sesorcheres-Mares-Asychis  with  the  Sasychis  of 
Herodotus,  who  is  placed  near  the  end  of  his  aeries.  (Egypt,  vol.  ii.  p.  76, 
94—6,  Eng.  tr.) 

(210)  Bunsen  lays  it  down  that  the  historical  age  of  Egypt  begins  with 
Menes,  vol.  ii.  p.  63,  Eng.  tr.  Niebuhr,  on  the  other  hand,  considers 
everythiim  before  the  18th  dynasty  (1655  B.c.)  unhistorical.  Lectures  on 
Ancient  History,  voL  i.  p.  42 — 3,  ed.  Schmitz. 
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Upou  the  authority  of  an  obscure  and  controverted  passage  in 
Syncellus,  which  appears  to  state  that  the  period  of  113  gene- 
rations, described  in  the  thirty  dynasties  of  Manetho,  amounts 
altogether  to  3555  years,(***)  Bunsen  assumes  that  the  sum 
5370  cannot  express  consecutive  reigns,  and  that  the  difference 
between  the  two  numbers,  viz.,  1815  years,  is  due  to  the  fact 
tliat  a portion  of  them  are  concurrent.  (^*^)  After  a long  and 
intricate  series  of  arbitrary  arithmetical  operations — which,  dif- 
ferently applied,  would  enable  the  chronologist  to  bring  out  any 
result  which  might  be  desired — he  produces  the  following 
scheme  from  Menes  to  Alexander  the  Great : — 

Duration  of  the  Old  Empire  . . 1076  years. 

Middle 922(«>) 

New  ......  1296 

3294 

This  computation  supposes  the  New  Empire  to  begin  at  1632, 
the  Middle  Empire  to  begin  at  2554,  and  the  Old  Empire  to 
begin  at  3630  b.c.  Assuming  the  number  qf  3555  years  stated 
in  the  passage  of  Syncellus  to  be  the  total  duration  of  the 
Eg}'ptian  kingdom  until  340  b.c.,  the  first  year  of  Menes  would 
fall  in  3895  b.c. 

The  method  of  reduction  employed  by  Bunsen  affords  a re- 
markable proof  of  the  insecure  foundation  upon  which  the 
schemes  of  Egyptian  chronology  rest.  We  have  detailed  reports 
of  the  Manethonian  dynasties,  handed  down  to  us  by  the 
ancient  chronographers,  which,  according  to  Boeckh’s  critical 
restoration,  made  the  Egyptian  monarchy,  from  Menes  to 
Alexander,  last  5375  years.  In  a single  passage  in  Syncellus, 
of  dubious  interpretation,  this  sum  is  incidentally  mentioned  as 


(211)  Vol.  i.  p.  97—8,  cd.  Bonn. 

(212)  Egypt,  vol.  L p.  80,  98,  130,  134,  vol.  ii.  p.  182. 

(213)  Bunsen  hesitates  bettreen  two  hypotheses,  one  of  which  gives 
922  years  to  the  middle  empire,  and  another  which  gives  512  years,  lie 
mentions  a third  hypothesis  of  iiougc,  which  lengthens  the  period  to  2017 
years,  vol.  ii.  p.  450,  Engl.  tr. 
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amounting  to  3555  years.  The  differenee  is  no  less  than  1820 
years — about  the  period  whieh  has  elapsed  sinee  the  Christian 
era.  Which  of  these  two  numbers  is  the  authentic  number  of 
Manetho  ? 

Grammatici  oertant;  et  adhne  sub  judice  lis  est. 

Bunsen  decides  for  3555,  and  he  is  supported  hy  Lepsins. 
Boeckh  considers  the  passage  of  Syncellus  as  corrupt,  and  pro- 
poses a conjectural  emendation,  which  entirely  alters  its  mean- 
ing. lie  holds  that  the  number  3555  does  not  refer  to  Manetho. 
Lepsius  concurs  with  Boeckh  in  considering  the  passage  as  cor- 
rupt, hut  he  proposes  a difl'erent  emendation,  and  holds  that  the 
number  3555  does  refer  to  Manetho.('**)  Such  are  the  inso- 
luble difficulties  which  arise  respecting  chronology  dissociated 
from  history,  handed  down  by  conflicting  authorities,  and  re- 
duced to  an  arithmetical  puzzle. 

Tlicrc  is  something  attractive  to  a writer  in  this  discretionary 
power  of  dealing  with  the  history  of  bygone  ages.  His  imagi- 
nation is  captivated  with  the  faculty  of  creating  or  annihilating 
dynasties  by  a stroke  of  his  magic  pen ; he  becomes,  in  the  lan- 
guage of  the  ancient  astrologers,  a ‘ chronocrator.’  He  likewise 
appears  to  possess  a sort  of  reflex  second  sight,  hy  which  he  is 
able  to  look  back  into  the  unknown  past,  and  to  discern  images 
invisiljle  to  ordinary  eyes.  He  can  evoke  a great  mediaeval 
period  of  antiquity,  which  has  hitherto  been  wrapt  in  oblivion. 
If  his  pretensions  to  these  gifts  are  admitted,  and  if  he  succeeds 
in  imposing  on  the  credulity  of  his  readers  by  his  familiar  hand- 
ling of  subjects  remote  from  ordinary  studies,  he  is  regarded  as 
a historical  seer,  elevated  far  above  those  obscure  chroniclers 


(ai4)  The  following  are  the  material  words  of  Syncellus:  t&p  yap  fVroTt 
Tpitrl  r6poit  yfvfuv  iv  ivvaarttats  avayfypapptvoiVf  airrav  6 xpnvas  ra 
vavra  fTJi  Boeckh  reads  avay^pappivav  airra,  and  for  6 xpovos 

he  proposes  6 ‘Kviavos,  Man.  p.  1 37.  Lepsius  expunges  the  words  airrmr  6 
Xpopot.  Mr.  Palmer,  Egyptian  Chronicles,  vol.  j.  p.  121,  concurs  in  read- 
ing avT^y  and  for  6 ;ifposof  corrects  6 jfpowrypa<por,  understanding  Eratos- 
thenes to  he  meant.  C.  Mtillcr,  Fragm.  Hist.  Gr.  vol.  ii.  p.  637,  entirely 
rejects  the  hypothesis  of  Bunsen  respecting  the  3565  years. 
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who  occupy  themselves  with  digesting  the  occurrences  of  well- 
attested  lustory. 

§ 12  In  the  absence  of  aU  decisive  evidence  with  respect 
to  Egyptian  antiquity>  handed  down  by  the  classical  authors, 
it  has  been  attempted  to  supply  the  defect  by  supposing  that 
the  Egyptians  possessed  an  ancient  indigenous  literature,  which 
has  perished,  but  which  was  accessible  to  the  writers  from  whom 
we  derive  our  information. 

Tlius  it  has  been  asserted  that  the  books  stated  to  have  been 
carried  in  the  sacred  processions  of  Egypt,  were  records  of  an- 
cient events  and  mysteries.  But  these  books,  which  are 
described  only  by  Clemens  of  Alexandria,  a Cbristian  writer  of 
the  second  and  third  centuries,  must  be  considered  as  of  late 
concoction,  and  as  chiefly  of  Greek  manufacture.  The  two 
books  of  Hermes,  borne  by  the  Chanter;  the  four  astronomical 
books  of  Hermes,  borne  by  the  Horoscopus,  who  likewise  car- 
ried a sundial  and  a palm;(^'*’)  another  book,  with  ink  and  a 
reed,  borne  by  the  Hicrogrammatcus ; the  ten  books  relating 
to  ceremonies  of  worship,  borne  by  the  Stolist,  and  the  ten 
books  concerning  the  gods  and  the  education  of  the  priests, 
which  the  Prophet  was  bound  to  Icam,  cannot  be  regarded  as 
genuine  remains  of  remote  Egyptian  antiquity.  These  books 
are  stated  by  Clemens  to  be  forty-two  in  number,  thirty-six  of 
which  are  learnt  by  the  ministers  of  religion : the  remaining 
six,  containing  treatises  on  medicine,  are  learned  by  the  Pasto- 
phori,  or  shrine-bearers. 

Hermes  Trismegistus  was  a Action  of  the  Neo-Platonic 


(J15)  See  Bunsen's  Egypt,  vol.  b p.  9,  Eng.  tr. 

(316)  See  Leemans  on  Horspollo,  p.  134.  HorapoUo,  i.  3,  states  that 
in  the  lueroglyphiu  writing,  the  palm  denoted  a year. 

(317)  Clem.  Alex.  Strom,  vi.  4,  § 35.  The  Hermetic  books  mentioned 
in  this  passage  are  considered  as  of  recent  fabrication,  by  Fabricius,  Bibl. 
Or.  Tol.  i.  p.  48,  ed.  Harles.  The  Hierostolist,  the  Hierogrammateus,  the 
Prophet,  and  the  Horologns,  are  mentioned  as  different  orders  of  the 
Egyptian  priesthood,  by  Porphyr.  de  Abstin.  iv.  8.  He  likewise  speaks  of 
the  Pastophori.  The  Horologus  of  Porphyry  corresponds  with  the  Horo> 
Scopus  of  Clemens. 


Digitized  by  Google 


376  EARLY  HISTORY  AND  CHRONOLOGY  [chap,  vi- 

philosophy.  He  was  the  supposed  mystical  author  of  all  wis- 
dom and  knowledge;  the  source  of  all  intellectual  light.  He 
was  the  offspring  of  the  amalgamation  of  the  Oriental  and  Hel- 
lenic philosophies ; and  much  of  the  Oriental  spirit  of  mysti- 
cism and  of  exaggeration  is  visible  in  the  circle  of  ideas  in  which 
he  moved.  lamblichus  attributes  to  him  20,000  books — 
upon  the  authority  of  Seleucus ; but  adds,  that  Manetho  as- 
signed to  him  36,525  books  as  this  last  number  coincides 
with  the  total  number  of  years  of  Egyptian  ehronology  in  the 
‘ Ancient  Chronicle,’  where  it  is  avowedly  obtained  by  multiply- 
ing tbe  1461  years  of  the.  Canicular  cycle  by  25,  we  perceive 
that  this  mystical  mode  of  computing  the  number  of  the  books 
of  Hermes  was  of  late  date. 

It  may  be  observed  that  methods  for  reducing  the  large 
number  of  the  books  of  Hermes,  similar  to  those  iised  for  re- 
ducing the  long  periods  of  time  in  Egyptian  chronology,  have 
been  employed  by  modem  critics.  Thus  Bochart  understands 
lines  to  be  meant,  and  Homius  pages  of  papyrus. (**’) 

Several  works  on  astrology  were  likewise  attributed  to 
Hermes  an  astrological  treatise  on  medicine,  still  extant, 
bears  his  name ; (***)  and  the  ‘ Kyranian  books’  (filfiXoi  Kvpa- 
vtSig)  cited  in  the  book  of  Sothis,  attributed  to  Manetho,  were 
a Hermetic  treatise  of  Materia  Mcdica,  of  which  a Latin  trans- 
lation has  been  published,  and  the  Greek  original  of  which  is 
preserved. 

Pamphilus  introduced,  in  his  treatise  on  Botany,  some 


(318)  De  Myat.  viii.  1. 

(319)  See  Boeckb,  Manetho,  p.  17. 

(330)  Fabric,  ib.  p.  86. 

(331)  The  followin;;  are  titles  of  two  Hermetic  treatises  on  astrology ; 
Hermetis  Libri  duo  de  Berolntionibus  Natiritatum.  Hermetis  Aphorismi 
sive  Centum  Sententia;  Astrologic®,  Fabric,  ib.  p.  67 — 8.  The  latter  is 
printed  at  the  end  of  Julius  Firmicus  Dc  Astrolog.  ed.  Basil,  fol.  1551, 
p.  85. 

(333)  See  Ideler’s  Medici  Grajci  Minores,  vol.  i.  p.  387,  430. 

(333)  Fabric,  ib.  p.  69.  See  Dr.  Schmitz's  art.  Hermes  Trismegistus, 
in  Dr.  Smith’s  Diet,  of  Anc.  Biogr.  and  Mythol. ; and  compare  Boerkh, 
Manetho,  p.  55. 
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charms  and  incantations  of  Egyptian  origin ; also  some  Egyp- 
tian and  Babylonian  names  of  plants.  He  likewise  referred  to 
a treatise  ascribed  to  Hermes  the  Egyptian,  including  thirty-sis 
sacred  plants  of  the  horoscopus  (assuming  three  horoscopes  to 
each  sign  of  the  zodiac),  which,  says  Galen,  are  evidently  a 
mere  invention  of  the  fabricator  of  the  book.(®*^)  It  appears, 
therefore,  that  Galen  regarded  the  Hermetical  books  of  astrolo- 
gical botany  as  the  work  of  an  impostor. 

The  Hermetic  books  were,  in  the  opinion  of  Fabricius,  the 
forgeries  of  a Jew,  or  of  a semi- Platonic  semi-Christian  writer, 
who  Kved  about  the  beginning  of  the  second  century  after 
Christ.  («') 

Theophrastus,  in  his  treatise  on  Stones,  says  that  the  re- 
gisters respecting  the  Egyptian  kings  make  mention  of  some 
emeralds  of  immense  size,  which  were  sent  as  a present  by  the 
king  of  the  Babylonians.  (**•)  The  size  mentioned  is  inconsis- 
tent with  the  stones  in  question  being  emeralds,  or  even  mala- 
chite : they  may  have  been  some  green  marble.  The  notice 
does  not  prove  the  existence  of  contemporary  chronicles  of 
political  events  in  Egypt. 

§ 13  But  a more  potent  support  to  the  theory  of 
authentic  records  of  Egyptian  antiquity  is  invoked  by  the 
Egyptologist  &om  the  hieroglyphical  inscriptions  preserved 
upon  the  ancient  buildings  of  Egypt.  It  is  certain  that  if  these 
inscriptions  were  made  by  public  authority  ; if  they  contain  a 
record  of  contemporary  events ; and  if  the  language  in  which 

(114)  De  Simpl.  Medicum.  vi.  procem.  vol.  xi.  p.  792,  793,  798,  ed. 
Kalin.  Concerning  Pamphilug,  gee  Dr.  Smith’s  Diet,  in  v. 

(225)  Ib.  p.  65.  Baumgarten  Crusins,  in  a Programm  de  Libronim 
Hermeticorum  origine  atque  indole,  Jena,  1827,  remarks:  ‘ In  Hermeticis 
libris,  certum  eat  nonniai  Platonismum  ilium  recentiorem  repeli,  et 
diigjptiacarum  rerum  pneter  Deorum  nomina  nihil  deprehendi,’  p.  6. 

(226)  De  Lapid.  § 24,  ed.  Schneider.  Bepeated  by  Pliny,  xxxrii.  6.' 
For  . . . rowr  yap  (j>aiTt,  Schneider  ado|:jfa  the  conjecture,  Iriot  yap  (f>atn.  See 
his  note,  vol.  iv.  p.  557.  Bunsen,  Egypt,  vol.  i.  p.  3,  proposes  N««au  yiip 
<patn.  If  this  conjecture  were  correct,  the  register  would  not  be  of  great 
antiquity ; but  there  is  no  reason  for  inserting  a proper  name ; and  if  a 
proper  name  is  inserted,  any  other  royal  name,  such  as  or  Mutctpintp, 
would  be  equally  suitable. 
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they  are  written  can  be  read  and  interpreted  correctly,  they 
fnmish  a solid  basis  of  trustworthy  history  and  chronology. 

The  first  postulate  for  the  historical  use  of  the  hierogly- 
phical  inscriptions  manifestly  is,  that  they  should  be  correctly 
read  and  interpreted. 

Now  it  seems  to  be  a necessary  condition  for  the  intelligi- 
bility of  a langpiage,  that  its  tradition  should  have  been  pre- 
served unbroken,  either  in  writing  or  orally.  A language  can- 
not in  general  be  restored,  if  a period  has  intervened  during 
which  it  was  entirely  forgotten  and  unknown.  For  example,  if 
the  Basque  were  to  become  extinct  as  a living  language,  and  if 
its  dietionaries  and  grammars  were  lost,  no  means  would  exist 
for  interpreting  the  remains  of  its  literature. 

A confusion  of  thought  on  this  subject  is  sometimes  created 
by  the  use  of  the  term  ‘ dead  languages,’  as  applied  to  the  Greek 
and  Latin.  But  these  languages,  although  they  are  dead,  in  the 
sense  that  they  have  not  for  some  centuries  been  spoken,  are 
nevertheless  connected  with  the  ages  of  Plato  and  Cicero  by  a 
living  tradition.  From  the  time  when  Greek  and  Latin  were 
spoken  languages,  each  generation  has  handed  down  a know- 
ledge of  them  to  its  successors.  During  the  period  which  in- 
tervened between  the  use  of  Latin  as  a living  language  and  the 
invention  of  printing,  there  were  no  bilingual  grammars  and 
dictionaries  for  facilitating  its  acquisition ; and  its  knowledge 
must  have  been  imparted  exclusively  by  oral  teaebing.  But 
immediately  after  the  introduction  of  printing,  grammars  and 
dictionaries  for  the  interpretation  of  Latin  into  the  modem 
languages  of  Europe  were  composed,  and  thus  the  authentic 
tradition  of  the  language  has  been  perpetuated  in  a written 
form.  The  Greek  language  was  in  like  manner  continued  by 
an  unbroken  tradition.  (“*) 


(2J7)  See  Nouv.  Biogr.  Univ.  art.  Calepino. 

(228)  The  tradition  of  the  Greek  laimuago  was  never  completely  inter- 
rupted, even  in  Italy ; see  Sismondi,  Hist,  des  Bep.  Ital.  c.  41,  tom.  vi. 
p.  160,  ed.  1818. 
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The  question  as  to  the  possibility  of  interpreting  a language 
whose  tradition  has  been  lost,  is  further  confused  by  a deceptive 
analogy  derived  from  the  process  of  deciphering.  (^)  A cipher 
is  a contrivance  for  disguising  the  alphabetical  writing  of  a 
known  language  by  a conventional  change  of  characters.  The 
explanation  of  this  conventional  change  is  called  the  Key.  If 
a document  written  in  cipher  falls  into  the  possession  of  a 
stranger  ignorant  of  the  Key,  and  if  he  can  conjecture  with 
tolerable  certainty  the  language  in  which  it  is  written,  he  can 
proceed  to  apply  to  it  the  rules  for  deciphering,  which  are 
founded  upon  the  comparative  frequency  of  certain  letters  and 
certain  words  in  the  given  language.  This  process,  if  the 
document  be  tolerably  long,  is  almost  infallible.  It  is  difficult 
to  devise  a cypher,  sufficiently  simple  for  frequent  use,  which 
cannot  be  deciphered  by  a skilful  and  experienced  decipherer. 
But  this  operation  supposes  the  language  to  be  understood  ; it 
is  a merely  alphabetical  process;  it  does  not  determine  the 
meaniTig  of  a single  word;  it  merely  strips  the  disguise  off  a 
Word,  and  reproduces  it  in  its  ordinary  orthography.  No  pro- 
cess similar  to  deciphering  can  afford  the  smallest  assistance 
towards  discovering  the  signification  of  an  unknown  word, 
written  in  known  alphabetical  characters.  The  united  inge- 
nuity of  the  most  skilful  decipherers  in  Europe  could  not  throw 
any  light  upon  an  Etruscan  or  Lycian  inscription,  or  interpret 
a single  sentence  of  the  Eugubine  Tables.  In  like  manner, 
assuming  an  Egyptian  hieroglyphical  text  to  be  correctly  read 
into  alphabetical  characters,  no  process  of  deciphering  could 
detect  the  meaning  of  the  several  words. 

The  first  question  for  our  consideration  therefore  is,  whether 
the  tradition  of  the  hieroglyphical  characters  and  language  is 
altogether  lost. 


(220)  * Une  laoinie  a regard  d'une  autre  est  nn  chiffre  ou  lea  mots  aont 
change  en  mota,  et  non  lea  lettrea  en  lettrea  : ainai  nne  langue  inconnue 
eat  dfichiffrable,’  Pascal,  Pena^a,  vol.  i.  p.  232. 

(2,30)  The  principal  rules  for  deciphering  a document  in  the  English 
language  are  given  in  the  Encjcl.  Britannica,  art.  Cipher. 
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The  earliest  account  of  the  method  and  signification  of  the 
hieroglyphical  writing  which  has  descended  to  us,  is  by 
Chseremon,  the  sacred  scribe,  who  has  been  already  mentioned 
as  having  lived  in  the  first  half  of  the  first  century  after 
Christ.  His  statement,  reported  to  us  by  Tzetzes,  is  attri- 
buted by  him  to  the  .dithiopians,  but  evidently  refers  to  the 
Egyptians.  We  learn  from  Suidas  that  Chteremon  wrote  a 
treatise  on  hieroglyphics. 

‘ The  ^Ethiopians  have  no  letters,  but  instead  of  them  use 
the  figures  of  various  animals  and  parts  of  animals.  The  origin 
of  this  mode  of  writing  was  that  the  sacred  scribes  of  early 
times,  wishing  to  conceal  the  doctrines  of  Natural  Theology, 
transmitted  them  to  their  children  by  means  of  allegorical  re- 
presentations and  symbols  of  this  kind,  as  Chseremon,  the 
sacred  scribe,  informs  us.  Thus  a woman  plapng  on  the  tam- 
bourine denoted  joy ; a man  holding  his  chin  with  his  hand, 
and  bending  his  head  downwards,  denoted  grief  •,  calamity  was 
denoted  by  an  eye  weeping ; destitution,  by  two  empty  hands 
stretched  out ; the  east,  by  a serpent  creeping  out  of  a hole ; 
the  west,  by  a serpent  entering  a hole  ; resurrection,  by  a frog  j 
life,  also  sun  and  god,  by  a hawk ; mother,  time,  and  heaven,  by 
a vulture ; king,  by  a bee ; birth,  by  a beetle  j earth,  by  an  ox ; 
government  and  superintendence,  by  a lion’s  head;  necessity, 
by  a lion’s  tail ; year,  by  a stag,  or  by  a palm  tree ; increase,  by 
a child ; decay,  by  an  old  man ; force,  by  a bow ; and  thousands 
of  others  of  like  nature.’ (^) 


(231)  Concerning  the  journey  of  Chtcremon  with  .filing  Gallus,  geo 
above,  p.  280.  Chseremon  was  the  instructor  of  the  Emperor  Nero,  with 
Alexander  of  JEgte,  Suidas  in  'AXcfaiApnc  Aiyaios.  Nero  was  bom  in  37 
A.D.  Chxremon  was  also  the  teacher  ot  Dionysius  of  Alexandria,  and  pre- 
ceded him  in  the  headship  of  the  Alexandrine  Library,  Dionysius  hved 
from  Nero  to  Trajan,  Suidas  iu  Aioi^<nor  'AX(|av3p«vr. 

(232)  Suid.  in  Xaip^pwv  and  upoy\v(piKd.  Concerning  Cheromon,  see 
Birch,  in  the  Transactions  of  the  Koy.  Soc.  of  Lit.  vol.  iii.  p.  385,  who  says 
that  Chseremon  was  ‘ undoubtedly  well  versed  in  the  knowledge  of  the 
sacred  characters  of  Egypt,’  and  Eragm.  Hist.  Gr.  vol.  iii.  p.  495. 

■ (233)  Ap.  Tzeta.  Exeges.  in  Iliad,  in  the  appendix  to  Draco  de  Aletris, 
cd.  Hermaun,  p.  123, 
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There  is  likewise  extaut  a work  which  contains  a detailed  ex- 
position of  1 1 9 hieroglyphic  s3rmbol8,  and  which  professes  to  have 
been  composed  by  Horapollo  the  Niloan,  in  the  Egyptian  lan- 
guage, and  to  have  been  translated  into  the  Greek  language  by 
a uTiter  named  Philip.  In  this  treatise  the  hieroglyphics  are 
described  as  having  a symbobcal  value,  but  as  being  the  meta- 
phorical, not  the  simple  representatives  of  ideas  or  objects. 
Thus  a serpent  devouring  its  own  tail  is  stated  to  represent  the 
world;  Isis,  the  Dog-star,  to  represent  the  year;  two  men 
holding  each  other  by  the  right  hand,  to  represent  concord  ; a 
hippopotamus  to  represent  time,  a ladder  to  represent  a siege. 
Leemans,  the  recent  editor  of  Horapollo,  conjectures  that  the 
author  of  the  work  was  Horapollo,  a Byzantine  grammarian, 
who  lived  at  the  close  of  the  fourth  century.  Concerning  the 
translator  Philip  nothing  is  known. 

A similar  account  of  the  Egyptian  hieroglyphiOl  is  given  by 
Ammianus  Marcellinus,  who  lived  in  the  fourth  and  fifth  cen- 
turies. In  the  17th  book  of  his  history  he  introduces  a de- 
scription of  the  Egyptian  obelisks,  together  with  a Greek  trans- 
lation of  the  hieroglyphic  inscription  upon  an  obelisk  in  the 
Homan  circus,  borrowed  from  the  work  of  a certain  Herma- 
pion.  Ammianus  informs  us  that  the  ancient  Egyptians  did  not 
use  alphabetical  letters,  but  that  a single  character  represented  a 
noun  or  a verb,  sometimes  even  an  entire  sentence.  In  illus- 
tration of  this  statement  he  says  that  a vulture  signified  nature, 
and  a bee  making  honey  signified  a king.i^) 

{234)  ‘Formarum  innumeras  notas,  hieroglyphicaa  appellataa,  quaa  ei 
[on  the  obelisk]  undiqae  videmua  iacisas,  initialia  aapientiae  vetua  inaignivit 
auctoritas.  Vomcrum  enim  ferarutnque,  etiam  alien!  mundi,  genera  multa 
aculpentee,  ad  sevi  que^ue  sequentia  states  ut  patratorum  vulgatius  per- 
veniret  memoris,  promissa  vel  solnta  regum  rota  monstrabant.  Non  enim, 
nt  nunc  Utterarum  nnmerus  pnestitutus  et  facilis  exprimit  quicquid  bumana 
mens  concipere  potest,  ita  prisci  quoque  scriptitarunt  .^gyptii ; sed  sin- 
gulte  lltenc  singulis  nominibua  serriebant  et  verbis,  nonnunquam  signifi- 
cabant  integros  sensus.  Cujus  rei  scientim  in  his  interim  sit  duobus 
exemplum.  Per  yulturem  naturce  vocabulum  pandunt ; quia  mares  nullos 
posse  inter  has  alites  inveniri  rationes  memorant  physic® : perque  speciem 
apis  mella  conficientis  indicant  regem ; moderaton  enm  jucunditate  aculeos 
quoque  ionasci  debere  his  signis  ostendentes,  et  similia  plnrijna,’  xrii.  4. 

Tacitus  says  that  the  Egyptians  first  expressed  ideM  by  the  figures  of 
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The  traditionary  accounts  of  the  Egyptian  hieroglyphics 
which  have  reached  us,  therefore  represent  the  system  as  ideo- 
graphic, and  not  as  alphabetical.  As  the  system  of  Champol- 
lion,  which  has  been  generally  adopted  by  the  Egyptologists,  is 
founded  on  the  supposition  that  the  hieroglyphic  writing  is  in 
great  part  phonetic  or  alphabetic,  it  becomes  necessary  for  them 
to  reject  the  only  positive  evidence  which  has  descended  to  us 
from  antiquity.  Accordingly  the  subject  is  thus  treated  by 
Bunsen.  After  exponnding  the  hypothesis  of  ChampoUion,  of 
a secret  character  in  the  exclusive  possession  of  the  priests, 
mixed  with  the  phonetic  characters,  he  proceeds  thus : 

‘ The  work  of  Horapollo,  dating  from  a comparatively  recent 
age,  also  clearly  proves  the  existence  and  nature  of  this  secret 
character.  While  few  of  the  explanations  it  offers  are  con- 
firmed by  the  monuments,  the  greater  part  are  contradicted 
both  by  them  and  by  the  Book  of  the  Dead.  The  explanations 
themselves  are  little  better  than  arbitrary  subtleties,  or  false, 
cabalistic  mysticism,  the  simple  and  historical  meaning  being 
palpable  and  obvious,  while  the  very  hieroglyphical  representa- 
tions which  he  describes  are  chiefly  borrowed  from  that  secret 
character,  and  consequently  do  not  apply  to  the  monuments  and 
books.’(^®)  A similar  judgment  on  the  treatise  of  Horapollo  is 
passed  by  Mr.  Sharpe,  in  his  recent  work  on  Egyptian  Hiero- 
glyphics. ‘ As  the  greater  part  of  the  characters  which  he  de- 
scribes are  not  fonnd  in  any  of  the  numerous  inscriptions  kno^n^ 
to  us,  and  as  most  of  the  meanings  are  such  that  it  is  scarcely 
possible  they  could  have  existed  on  the  monuments  at  all,  the 
work  must  be,  both  on  external  and  internal  evidence,  rejected 
as  of  little  worth.’(*®®) 


animals,  and  that  thov  laid  claim  to  the  invention  of  writing  : ‘ Primi  per 
iiguraa  animalium  A^gyptii  sensus  mentis  efiingebant  (ea  antiquissimii 
li.onimentamemoriffiharaano!  impressa  saxis  cernuntur), et  litterarum  semet 
inventores  perhiheut,’  Ann.  xi.  14.  This  pa.ssage  does  not  show  whether 
Tacitus  understood  the  hieroglyphics  to  be  ideographic  or  phonetic. 

(235)  Egypt,  vol.  i.  p.  311,  Engl.  Ir.  In  p.  654,  however,  he  appears 
to  reject  Champollion's  nypotliesis  of  a secret  character. 

(236)  p.  24  (London,  1861). 
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The  system  of  Champollion  assumes  that  the  hieroglyphics 
are  mainly  phonetic ; that  for  the  most  part  they  are  alphabe- 
tical characters  expressing  soimds.  It  proceeds  from  the  inter- 
pretation of  the  name  Ptolemy  on  the  Rosetta  stone,  of  the 
name  Cleopatra  on  the  obelisk  of  Philaj,  and  of  the  names  and 
titles  of  some  of  the  Roman  emperors.  The  early  publications 
of  Champollion  were  almost  exclusively  confined  to  a theory  of 
reading  the  hieroglyphics  : he  did  not  at  first  attempt  to  inter- 
pret the  words  which  he  read.  The  second  edition  of  his 
‘ Precis  du  Systeme  hieroglyphique  des  anciens  Egyptiens,’ 
published  in  1828,  did  not  exceed  the  limits  which  have  been 
just  described.  What  is  called  the  ‘ great  discovery”  of  Cham- 
pollion was,  substantially,  his  doctrine  that  the  hieroglyphics 
can  be  read  into  words,  and,  for  the  most  part,  are  not  symbols 
of  ideas. 

But  Champollion,  having  laid  this  foundation,  and  having 
shown  that  the  Egyptian  hieroglyphs  are,  in  general,  symbols, 
not  of  ideas  but  of  alphabetical  sounds,  proceeded  to  complete 
his  system  by  restoring  the  grammar  and  dictionary  of  the  for- 
gotten language.  ‘ The  development  of  the  important  fact  in 
the  decipherment  (says  Mr.  Birch)  graduaUy  revealed  the  whole 
grammar  and  system  of  the  language,  and  placed  the  future 
inquirer  on  the  route  for  the  decipherment  and  interpretation 
of  the  whole.” (“®)  ‘The  French  Government  (Mr.  Birch  con- 
tinues), ever  alive  to  the  interests  of  learning,  sent  him,  at  the 
head  of  a scientific  mission  to  Egypt,  to  rescue  the  rapidly 


(237)  Bunsen,  Egypt,  vol.  i.  p.  320,  Engl,  tr.,  lays  it  down  that  Cham- 
polUun's  discovery  of  the  old  Egyptian  language  and  character,  is  ‘ the 
greatest  discovery  of  the  eentunf-’  In  p.  325  he  speaks  of  Champollion ’s 
‘immortal  letter  to  Dacier.’  The  language  of  Brugsch  is  similar:  ‘Hoc 
lapide  [the  Kosetta  stone]  detecto  postquam  omnium  animi  ad  spem  enu- 
clcandi  tandem  illud  monstruosum  et  perplexum  per  tot  smcula  quasi  invo- 
lutris  involutorum  genus  signorum  arrccti  sunt,  unus  vir  Champollio  Franco- 
Gallua  exstitit  qui  inirll  sagacilate  incredibilique  studio  adjutus  totam 
hioroglyphorum  rationem  nulla  fere  parte  relicta  luce  clarius  explanavit 
ct  exposuit,’  Inscript.  Itosettau.  p.  2.  Concerning  the  phonetic  system  of 
Champollion,  see  Schwartze,  das  alte  .^gypten,  vol.  i.  part  1,  p.  199,  253. 

(238)  Introduction  to  the  Study  of  the  Egyptian  Hieroglyphs  (Lond. 
1857),  p.  201. 
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vanishing  monnments  of  the  country  from  oblivion,  by  copying 
them,  and  to  illumine  the  world  by  explaining  them.  Provided 
with  a simple  and  eihcacious  system,  and  the  experience  of  an 
examination  of  a great  number  of  texts,  Champollion  translated 
with  a marvellous  facility  the  inscriptions  submitted  to  him. 
He  at  once  saw  the  purport  of  the  hieratic  monument  of  M. 
Sallier  at  Aix,  containing  the  campaign  of  Rameses  against  the 
Sheta.  He  read  with  fluency  the  diflferent  inscriptions  on  the 
monuments,  and  gave  life  to  their  mute  forms.  His  most  re- 
markable reading  was  the  name  of  Judah  Malcha  (the  kingdom 
of  Judah)  on  the  wall  of  Karnak,  amidst  the  prisoners  of 
Sheshak.  His  ‘Lettres  Ecrites’(®**)  are  full  of  new  transla- 
tions, illustrative  of  the  mythology,  history,  ethnography, 
manners,  and  customs  of  the  Egyptians  as  they  were,  and  de- 
clare themselves.’ (*^) 

The  researches  of  Champollion  in  the  field  of  hieroglyphics 
were  unhappily  interrupted  by  a premature  death.  He  died  in 
1832,  at  the  age  of  42.  His  grammar  and  dictionary  of  the 
ancient  Egyptian  language  were  posthumous  publications,  and 
appeared  under  the  editorship  of  his  brother,  M.  ChampoUion- 
Figeac,  in  1836 — 1841.  His  system  has  however  been 

adopted,  and  his  researches  have  been  continued,  with  zeal  mid 
diligence,  by  Egj'ptologists,  not  only  in  his  own  country,  but 
also  in  Germany  and  England.  The  comprehensive  work  of 
Earon  Bunsen  upon  Egypt  exhibits  the  latest  and  most  im- 
proved version  of  the  Egyptian  alphabet  and  vocabulary  as  now 
received  by  the  Egyptologists  of  the  highest  authority.  (*^*) 


(339)  These  letters  were  published  at  Paris  in  1833. 

(240)  Ib.  p.  202. 

(241)  ‘This  Egyptian  dictionary,  which,  thanks  to  Mr.  Birch’s  erudi- 
tion, is  the  fullest  m existence,  has  been  arranged  in  the  nsual  alphabetical 
order,  and  a reference  given  to  the  monument  or  text  where  each  word 
occurs.  The  hieroglyphical  scholar,  therefore,  will  now  find  in  this  work, 
not  only  the  most  complete  Egyptian  grammar  extant,  but  also  the  most 
complete  dictionary  j as  well  as  tnc  only  existing  collection  of  all  the  hiero- 
gl3rphic  signs,  arranged  in  their  natural  and  historical  order,  and  explained 
according  to  the  monuments  quoted  or  referred  to,’  Egypt,  vol.  i.  p.  477. 
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The  Egyptian  vocabulary  of  Bunsen  contains  685  words, 
read  alphabetically  from  the  hieroglyphic  writing,  and  inter- 
preted into  English.  The  following  will  serve  as  specimens : — 

aa.  1.  To  knit.  2.  To  wring  out.  3.  A kind  of  gazelle. 
4.  To  be  born  of.  5.  To  wash.  6.  Water  for  washing.  7.  An 
arm.  8.  Place,  abode.  9.  A noble. 

ab.  1.  Flesh,  viand.  2.  A nosegay  (?)  3.  A horn.  4.  To 

butt.  5.  Pure,  to  purify.  6.  Ivory.  7.  A rhinoceros.  8.  A 
calf.  9.  Thirst. 

The  Egyptian  alphabet,  as  exhibited  by  Bunsen,  eousists  of 
signs  of  four  classes,  viz.,  1.  Idcographics.  2.  Determinatives. 
3.  Phonetics.  4.  Mixed. 

The  Idcographics  are  620  in  number.  Some  of  these  are 
simple  pictures  or  outlines  of  the  object  signified,  similar  to 
those  in  a child’s  primer : thus  the  figure  of  a cow  signifies 
cow,  the  figure  of  an  elephant  signifies  elephant,  a figure  of  the 
lips  signifies  lips,  a figure  of  the  cars  signifies  ears.  In  other 
cases,  the  idea  represented  bears  only  a certain  analogy  to  the 
sign  : thus  a man  bending  down  means  ‘ to  beseech,  to  beg a 
man  clad  with  a panther-skin  means  ‘ a high  priest,  or  judge 
a man  overthrowing  an  Asiatic  foreigner  means  ‘ to  subdue  j’  a 
divinity  with  horns,  plumes,  staff,  and  whip,  means  ‘ to  terrify 
an  ass-headed  god,  holding  clubs,  has  the  same  meaning. 

The  Determinatives  are  164  in  number.  A determinative 
is  explained  to  be  an  idcograjihic  sign,  which  is  annexed  to  a 
word  expressed  by  phonetic  signs,  for  the  purpose  of  fixing  and 
defining  its  signification.  Thus  ' the  sun’s  disk  (ra)  was  affixed 
to  several  words  or  signs  which  express  the  divisions  of  time  re- 
gulated by  the  sim,  as  hr,  day,  hunnu,  hour;  or  those  expressive 
of  light,  as  ht,  to  illumine.  The  disk,  so  employed,  docs  not 
express  the  word  of  which  it  is  the  symbol ; it  only  determines 
the  meaning  of  the  preceding  phonetic  sign,  the  sense  of  which 
would  otherwise  remain  doubtful  to  the  reader,  owing  to  the 
various  significations  of  the  same  Egyptian  roots. ’(^  Thus  a 

(242)  Bunsen,  ib.  vol.  i.  p.  536. 
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figure  of  a duck  is  a determinative  of,  1.  waterfowl;  2.  birds 
generally ; 3.  flying  animals,  a scarab ; 4.  to  doctor ; 5.  to  sleep. 
A figure  of  a tree  is  a determinative  of  names  of  trees ; a figure 
of  a sword  is  a determinative  of  cutting  actions ; a figure  of  a 
seal  is  a determinative  of  ‘ to  shut’  and  ‘ to  enclose a figure  of 
a club  is  a determinative  of  names  of  foreigners,  ‘ to  create,’ 
and  ‘ wicked.’ 

The  class  of  Phonetics  consists  of  27  alphabetic,  and  103 
syllabic  signs.  To  these  Bunsen  adds  100  signs,  constituting 
the  Later  Alphaljet,  which  he  conceives  to  have  been  begun 
after  the  twentieth  dynasty,  but  to  have  been  greatly  augmented 
under  the  Koman  dominion. 

The  Mixed  class  is  composed  of  hieroglyphic  groups,  in  which 
the  principal  element  is  ideographic,  but  a phonetic  complement 
is  annexed  to  it.  Of  these  Bunsen  enumerates  55. 

The  system  of  reading  the  hieroglyphic  characters,  as  ex- 
pounded by  the  Egyptologists,  is  flexible  and  arbitrary.  It 
involves  the  hypothesis  of  homophones ; that  is  to  say,  of  a plu- 
rality of  signs  for  the  same  soimd.(°*®J  It  likewise  involves  a 
mixture  of  ideographic  and  phonetic  symbols. 

But  if  we  concede  that  Champollion’s  method  of  reading  the 
hieroglyphic  characters,  as  developed  and  improved  by  his  suc- 
cessors, is  sound,  we  arc  yet  far  removed  from  the  interpretation 
of  the  written  language  thus  recovered.  Even  assuming  that 
we  can  read  the  hieroglyphic  characters  as  they  were  read  by 
the  Egyptians  themselves,  it  does  not  follow  that  the  words  so 
read  can  be  explained.(^)  We  may  have  the  remains  of  a lan- 
guage which  are  legible,  but  which  we  are  unable  to  imderstand. 
This  is  the  state  of  the  remains  of  the  Etruscan  language,  which 
being  written  in  Greek  letters  are  as  legible  as  a modem  news- 

(343)  See  ChampoUion,  Precis,  ed.  2,  p.  364.  In  p.  448  he  lays  it 

don  a that  ‘ ebaque  voix  et  cheque  articulation  pouvaient  . . . £tre 

ropr£eont<?e8  par  plusieura  signea  phon^tiquea  uifiijrens,  mais  dlant  des 
signes  homophones.’  Compare  Schwartze,  i.  1,  p.  254 — 61,  and  concerning 
the  variations  in  the  writing  of  proper  names,  p.  450 — 9. 

(344)  The  distinction  between  these  two  problems  is  recognised  by 
Schwartze,  i.  2,  p.  953. 
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paper,  but  which  we  are  nevertheless  wholly  unable  to  inter- 
pret. (**^)  The  remains  of  the  Lycian  language  are  in  a similar 
position.  (***)  It  is  likewise  the  state,  to  a great  extent,  of  the 
Oscan  and  other  inscriptions  of  South  Italian  dialects,  and  of  the 
Eugubine  Tables.  The  attempts  even  of  the  most  accomplished 
modem  linguists  to  explain  these  inscriptions  must  be  regarded, 
by  an  impartial  judge,  as  utter  failures. 

If  the  explanations  of  Horapollo  are  rejected  as  altogether 
fanciful  and  erroneous,  and  as  founded  upon  a false  method,  the 
direct  tradition  of  the  language  must  be  admitted  to  be  altoge- 
ther broken.  If  the  trae  meaning  of  the  words  is  to  be  restored, 
this  restoration  ean  only  be  effected  by  indirect  means.  It  is 
admitted  that  the  Rosetta  stone,  though  it  eontains  a Greek 
translation  of  a hieroglyphic  inscription,  partially  preserved, 
affords  little  assistance  for  the  general  interpretation  of  the  lost 
language  of  ancient  Egypt.  In  this  apparent  destitution 
of  means  for  recovering  the  key  to  the  language,  Champollion 
conceived  that  the  tradition  might  be  revived  by  a comparison 
of  the  Coptic  language.  He  went  so  far  as  to  lay  it  down  that 
the  Coptic  language  is  the  ancient  Egyptian  written  in  Greek 
letters.(^“)  Schwartze,  moreover,  who  has  investigated  the 
subject  with  great  diligence  and  learning,  and  who  was  a com- 


(245)  Concerning  the  Etniscan  alphabet,  ace  Muller’s  Etmslcer,  vol.  ii. 
p.  291 ; and  concerning  the  Etruscan  language,  vol.  i.  p.  68 — 70. 

(246)  Concerning  the  Lycian  language  and  inscriptions,  see  Fellon’s, 
Account  of  Discoveries  in  Lycia  (1841),  p.  427,  408. 

(247)  The  hieroglyphic  portion  of  the  Rosetta  inscription  is  that  which 
has  sunered  the  moat.  It  consists  of  14  lines,  only  4 of  which  are  entire. 
The  remaining  10  are  more  or  less  mutilated.  An  edition  of  the  hierogly- 
phic portion  of  the  inscription  was  published  by  Brugseh  at  Berlin  in  1851 
(Inscriptio  Bosettana  Hieroglyphics,  4to,).  He  gives  the  reading  of  each 
word  in  Roman  letters,  with  its  Latin  version.  Ho  likewise  appends  a 
table  containing  the  hieroglyphic  alphabet  and  syllabic  signs : but  he  gives 
no  explanation  of  the  process  by  which  he  determines  the  meaning  of  the 
several  words.  Without  this  essential  part  of  the  proof,  the  interpretation 
must  be  considered  as  arbitrary. 

(248)  ‘ La  langne  copte ...  cat  I’ancicn  ^gypticn  ^crit  en  lettres  grecques,’ 
Prdcis,  p.  381.  Ho  repents  thin  assertion  in  p.  3(i8.  Compare  Schwartze, 
p.  268,  272,  277,  285,  953.  The  view  of  Champollion  on  this  subject  is 
shared  by  Peyron  ; see  his  Lexicon  Linguie  Coptica-  (Taurin.  1835;,  Praf. 
p.  xi. 
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plete  master  of  the  Coptic  language,  so  far  as  its  published 
remains  extend,  has  collected  proofs  of  the  identity  of  the  Coptic 
and  ancient  Egyptian. (**•)  He  considers  the  Coptic  as  one  of 
the  most  ancient  languages  in  the  world  ;(’^)  and  as  having  an 
aflBnity  both  with  the  Semitic  and  Indo-Germanic  families  of 
languages ;(®”)  but  he  places  the  origin  of  this  affinity  at  an 
ante- historical  period,  He  conceives  the  Coptic  to  have  been 
the  language  of  the  ancient  Egyptian  priests.  (***) 

On  the  other  hand,  it  is  to  be  observed  that  the  remains  of 
the  Coptic  language  which  have  reached  us  do  not  ascend  be- 
yond the  third  century  of  the  Christian  era ; that  they  are  ex- 
clusively of  an  ecclesiastical  or  liturgical  character,  and  that 
they  belong  to  a sphere  of  ideas  from  which  the  ancient  religion 
and  polity  of  Egypt  are  altogether  excluded. {“*)  Schwartze, 
himself  a firm  believer  in  the  close  affinity  of  the  Coptic  with 
the  language  of  ancient  Egv'pt,  thus  candidly  enumerates  the 
difficulties  which  surround  this  hypothesis  : — 

‘ The  circumstances  (he  says)  which  characterize  the  litera- 
ture of  the  Coptic  language  must  make  the  prudent  inquirer 
mistrustful  as  to  inferences  founded  upon  its  relation  to  other 
languages.  The  Coptic  first  appears  after  the  Christian  era. 
Although  the  language  can  be  dated  back  from  the  early  cen- 
turies of  our  era,  yet  the  chief  part  of  the  extant  literature  be- 
longs to  a much  later  period.  The  Coptic  is  destitute  of  the 
advantage,  possessed  by  other  languiigcs,  of  ancient  inscriptions 
engraved  on  brass  and  stone.  Numerous  deviations  from  its 
original  form  arc  therefore  possible.  We  have  likewise  to  bear 


(249)  Ih.  p.  969 — 972.  (250)  P.  2036. 

(251)  P.  979—991,  991—7,  1033. 

(252)  P.  2019.  (253)  P.  2036. 

(254)  ‘The  dialect  of  the  Christian  Egyptians,  or  CopU,  is  but  the 
younger  branch  of  the  Egyptian  language,  the  latest  form  of  the  popular 
dialect,  although,  from  the  age  of  the  Ptolemies  downwards,  mixed  with 
Greek  words  and  forms,  and,  sinee  the  third  or  fourth  century,  written 
with  an  alphabet,  containing  only  6ve  old  Egyptian,  in  addition  to  the 
twenty-four  principal  Greek  letters,’  Bunsen,  ib.  p.  259.  The  Coptic  ver- 
sions of  the  New  'Testament  and  of  the  Pentateuch  were  first  published  at 
Oxford,  by  Dr.  Wilkins,  the  editor  of  the  Concilia. 
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in  mind  the  political,  social,  religious,  and  scientific  state  of 
Egypt  before  and  after  the  origin  of  the  Coptic  literature — 
namely,  the  overthrow  of  the  national  throne  for  a period  of 
nearly  1000  years,  the  hostile  and  friendly  influences  of  the  suc- 
cessive foreign  governments,  the  settlement  in  Egypt  of  numerous 
foreigners  belonging  to  different  nations,  the  destruction  of  the 
ancient  religion  and  priesthood,  manifest  traces  of  an  ancient 
peculiar  language  of  the  priesthood,  different  from  the  language 
of  the  people,  the  translation  of  the  sacred  writings  of  a new 
foreign  religion  into  the  papular  dialect,  the  probability  that 
the  disciples  of  the  new  religion  belonged  to  the  lower  classes 
of  the  community,  increasing  ignorance  among  the  Copts,  the 
reception  of  numerous  Greek  words  in  the  Coptic  j — if  all  these 
circumstances  are  weighed,  they  cannot  fail  to  create  an  unfa- 
vourable impression  with  respect  to  the  soundness  of  methods 
of  interpretation  for  the  ancient  Egyptian  language  founded 
upon  the  Coptic.’ (**') 

Schwartze,  indeed,  proceeds  to  say  that  a long  and  profound 
study  of  Coptic  had  removed  this  unfavourable  impression,  and 
had  convinced  him  of  the  substantial  identity  of  the  Coptic  with 
the  ancient  Egyptian. 

More  recent  interpreters  of  the  hieroglyphics,  however,  lay 
less  stress  upon  the  Coptic  as  a key  to  the  mysteries  of  the  lost 
language.  Thus,  Mr.  Birch,  in  his  Introduction  to  the  Study 
of  Egyptian  Hieroglyphs,  published  in  1857,  gives  the  follow- 
ing account  of  the  method  by  which  the  signification  of  words 
written  in  the  hieroglyphie  charaetcr  is  diseovered : — 

' In  the  great  hieroglyphical  inscriptions  of  the  temples,  in 
which  the  determinatives  are  complete  pictures  of  the  idea  in- 
tended to  be  conveyed,  even  if  the  word  was  not  to  be  found  in 
the  Coptic,  there  was  no  difficulty  in  the  interpretation  of  the 
idea  conveyed ; but  there  was  a much  more  serious  difficulty  in 
the  discovery  of  the  meaning  of  words  of  which  no  equivalent 


(355)  P.  2015.  Schwartze  also  complains  of  the  imperfect  publicatioa 
of  the  remains  of  Coptic  literature,  p.  2039—40. 
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Coptic  form  remained,  and  of  which  there  was  only  a generic 
determinative,  a difficulty  which  some  have  conceived  no  genius 
could  surmount.  The  Coptic,  after  all,  was  a very  feeble  aid, 
and  was  probably  used  by  Champollion  rather  as  a justification 
to  the  world  of  the  truth  of  his  statements  than  as  the  means  of 
his  interpretations.  Yet  another  mode  of  analysis,  the  induc- 
tive, still  remained  for  words  no  longer  to  be  found  in  the 
Coptic  dictionaries.  After  examining  the  numerous  passages  in 
which  certain  uninterpreted  words  appear,  it  is  c\idcnt  that  the 
meaning  which  suits  them  in  aU  instances  is  the  true  one.  In 
proportion  as  the  knowledge  of  the  hieroglyphs  increases,  the 
conditions  of  the  unknown  groups  are  more  restricted,  and  their 
meaning  more  easily  discovered.’ (*®*) 

Mr.  Goodwin,  in  an  article  on  Hieratic  Papyri,  published  in 
the  Cambridge  Essays  for  1858,  thus  explains  the  method  of 
arriving  at  the  same  result ; — 

‘ The  radical  letters  of  a large  number  of  Egyptian  words 
are  now  known,  and  of  them  a considerable  portion  may  be 
traced  in  the  Coptic,  some  without  alteration,  others  under 
various  disguises,  of  which  the  laws  have  been  well  ascertained. 
A good  many  words  have  their  congeners  in  Hebrew  and  Syriac. 
Practically,  the  meaning  of  a word  is  first  approached  by  help 
of  the  determinative  and  the  context  in  which  it  occurs ; if  a 
similar  root  can  be  discovered  in  Coptic  or  a cognate  language, 
the  value  thus  obtained  may  be  confirmed  or  modified.  In 
many  eases,  however,  these  languages  leave  us  without  assist- 
ance. It  is  obvious  that  every  word  of  which  the  meaning  is 
once  assured,  must  lead  the  way  to  the  discovery  of  others  ; and 
thus  the  completion  of  the  old  Egyptian  vocabulary  is  by  no 
means  a hopeless  task ; and  it  is  one  in  which  daily  advances 
are  being  made.’ — (p.  228.) 

To  whatever  extent  the  Coptic  may  be  applied  in  restoring 
the  signification  of  words  read  from  the  hieroglyphic  writing, 
the  application  can  only  be  made  by  analogy,  and  by  assuming 


(256)  Introduction,  p.  246. 
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that  the  Coptic  word  and  the  ancient  Egyptian  word  have  a 
common  root. 

Now,  where  the  tradition  of  a language  is  lost,  but  its  affi- 
nity with  a known  language  is  ascertained  or  presumed,  the 
attempts  to  restore  the  significations  of  words  proceed  upon 
the  hypothe.sis  that  the  etymology  of  the  word  can  be  deter- 
mined by  its  resemblance,  more  or  less  close,  to  a word  in  the 
known  language,  and  that  the  etymology  of  the  word  is  a certain 
guide  to  its  meaning.  But  although  there  is  a close  affinity 
between  etymology  and  meaning,  yet  etymology  alone  cannot 
be  taken  as  a sure  index  to  meaning.  When  the  signification 
of  a word  is  ascertained,  it  is  often  difficult  to  determine  the 
etymology.  The  Lexilogus  of  Buttmann,  the  Romance  Dic- 
tionary of  Diez — in  fact,  any  good  etymological  vocabulary — 
will  furnish  ample  evidence  of  this  tnith.  But  when  the  pro- 
cess is  inverted,  and  it  is  proposed  to  determine  the  signification 
of  the  words  of  an  entire  language  from  etymological  guesses, 
.unassisted  by  any  other  knowledge,  the  process  is  necessarily 
uncertain  and  inconclusive,  and  can  be  satisfactory  only  to  a 
person  who  has  already  made  up  his  mind  to  accept  some  system 
of  interpretation. 

Thus  in  Italian  the  word  troja  signifies  a sow.  Diez  refers 
the  origin  of  this  word  to  the  old  Latin  expression,  porous  Tro- 
janus,  which  meant  a pig,  stuffed  with  other  animals,  and  served 
for  the  table ; the  name  being  an  allusion  to  the  Trojan  horse. 
He  conceives  that  this  phrase  first  became  porco  di  troja,  and 
afterwards  troja  simply,  with  the  signification  of  a pregnant 
80w.(*‘*)  Assuming  this  etymology  to  be  true,  what  possible 
ingenuity  could  have  enabled  anybody  to  invert  the  process,  and 
to  discover  the  meaning  by  the  etymology,  if  the  meaning  were 
unknown  ? 


(157)  On  the  uncertainty  of  this  method,  see ‘the  judicioiu  remarks  of 
Schwartze,  ib.  p.  1003,  and  the  passage  of  Quatremere,  quoted  by  him, 
p.  976. 

(358)  See  Diez,  Roman.  Worterb.  p.  356  ; and  compare  Macrob.  Sat. 
ii.  9. 
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If  the  method  of  restoring  the  meaning  of  a lost  language 
by  etymological  guesses  from  words  of  similar  sound  in  a known 
language  is  uncertain  and  deceptive,  the  method  of  guessing  the 
signification  of  a word  from  the  context  is  equally  unsatisfactory. 
This  method  is  applicable  to  tbe  determination  of  obscure  and 
forgotten  words  in  a language  of  which  the  general  tradition 
.has  been  preserved.  For  example,  the  meaning  of  the  terms 
fiXiKTpov  and  vuicrof  ap6\yii>,  in  Homer,  may  be  determined 
within  narrow  limits  by  a comparison  with  the  context  of  the 
passages  in  which  they  respectively  occur.  But  where  the  entire 
language  has  been  lost,  the  context  itself  is  uncertain,  and  the 
uncertainty  of  uncertain  conjectures  built  upon  other  uncertain 
conjectures  increases  at  a compound  ratio. 

If  the  true  significations  of  the  words  of  a lost  language  can 
by  any  process  be  restored — if  the  dictionary  of  such  a language 
can  ever  be  reconstructed  by  hypotheses — the  method  must  be 
slow  and  laborious,  and  can  only  be  founded  on  a wide  and 
patient  indxiction.  Hence  the  sudden  illumination  as  to  the 
meanings  of  the  hieroglyphic  words,  which  Champollion  ap- 
pears, from  the  description  above  cited,  to  have  received  on 
reaching  the  soil  of  Egypt,  wears  a suspicious  appearance.  It 
suggests  a doubt  whether  having,  as  he  believed,  lifted  the  veil 
from  the  alphabetic  value  of  the  hieroglyphs,  his  imagination 
did  not  outrun  his  judgment  as  to  the  possibility  of  discovering 
the  signification  of  the  unknown  sounds  which  he  had  disclosed. 
The  wide  discrepancy  between  the  views  of  Champollion  and 
those  of  Mr.  Birch  and  Mr.  Goodwin,  respecting  the  extent  to 
which  the  Coptic  is  available  as  an  instrument  for  the  interpre- 
tation of  the  hieroglyphs,  is  also  apparent.  If,  however,  Cham- 
pollion could  read  hieroglyphic  texts  with  so  much  facility  and 
certainty,  how  comes  it  that  his  method  has  not  been  found 
sufficient  by  his  successors  ? 

The  enormous  duration  of  the  hieroglyphic  system,  without 
any  material  change,  is  another  part  of  the  modem  theory  which 
it  is  difficult  to  reconcile  with  probability  or  experience.  Cham- 
pollion declares  that  the  use  of  the  hieroglyphic  wTiting  was  not 
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confined  to  the  priests,  that  it  was  not  a mysterious  secret  re- 
served to  the  sacred  caste,  hut  that  it  was  common  to  all  the 
educated  classes  of  the  community. (**•)  But  he  tells  us  that 
this  system  lasted  for  twenty-two  centuries  without  undergoing 
the  smallest  modification.  (®*®)  That  a system  of  so  much  intri- 
cacy— consisting  of  ideographic,  syUahic,  phonetic,  and  deter- 
minative symbols,  with  a large  class  of  homophones,  or  alterna- 
tive signs  for  the  same  sound — should  have  remained  in  common 
use  by  a whole  nation  for  twenty-two  centuries  without  alteration, 
is  utterly  incredible. 

Bunsen,  indeed,  supposes  that  changes  in  the  hieroglyphic 
writing  took  place  at  successive  periods,  and  he  undertakes  to 
point  out  the  dynasties  under  which  these  changes  occurred. 
Thus  he  speaks  of  the  hieroglyphic  alphabet  as  constituted  in 
the  eighteenth  dynasty,  and  of-  an  obvious  and  remarkable 
change  which  commenced  in  the  twentieth  dynasty. (**')  If, 
however,  the  views  of  the  Manethonian  dynasties  propounded 
above  be  sound,  these  supposed  periods  are  fictitious  and  unreal. 
A theory  of  hieroglyphical  interpretation  which  implies  the  his- 
torical truth  of  the  ^lancthonian  dynasties  rests  on  a foundation 
of  sand. 

The  late  period  to  which  the  supposed  discoveries  of  valuable 
records  upon  the  walls  of  Egyptian  edifices  have  Ijeen  resened, 
likewise  raises  a presumption  against  their  reality.  If  the 
Greeks  and  Romans  had  been  informed  that  important  his- 
torical records  existed  upon  Egyptian  buildings,  or  in  the 
archives  of  Egyptian  temples,  is  it  likely  that,  during  their 


(259)  Prficis,  p.  425. 

(260)  ‘Parmi  lea  monumens  dsyptiens  connus  jusqu'  ace  jour,  cenx 
qui  remontent  a I’^poque  la  plus  recul6e,  out  ex6cutes  vera  k>  19'  aiecle 
avaut  I’dre  vulgaire,  sous  la  IS'  Jyiiaalic,  et  ila  nous  moutrent  ddja  I’icri- 
tureeomme  un  art  essentiellement  distinct  de  la  pcintureetde  la  sculpture, 
arec  lesquellea  il  reate  confondu  chez  lea  peuples  a peine  £cliapp6s  a ^^tat 
aauvage.  L’ecriture  ^gyptienne  de  cea  temps  dioignda  dtant  la  niOme  que 
celle  dca  demiera  Egyptiena,  il  faut  croire  que  cc  aysteme  grapliique  6lait 
dtija  arrivd  a un  certain  degr6  de  perfection  absoluc,  puisque,  pendant  un 
eapace  de  vingt-deux  aiecles  k partu-  de  cette  epoque,  il  ne  paralt  point  avoir 
auoi  la  moindre  modification,’  ib.  p.  829. 

(261)  Egypt,  Tol.  i.  p.  551,  Eng.  tr. 
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supremacy  in  Egypt,  they  should  not  have  taken  steps  for  pro- 
curing translations  of  them  The  traditions  of  the  language 

and  of  the  hieroglyphical  writing  were  still  alive.  The  Greek 
court  of  the  Ptolemies,  in  particular,  distinguished  itself  for  its 
patronage  of  literature,  and  might  be  considered  as  having  a 
sort  of  national  interest  in  the  ancient  glory  and  power  of 
Egypt.  The  priest  who  interpreted  the  Egyptian  inscription  at 
Thebes  to  Germauicus  was  indeed  an  impostor ; but  it  is  cle.'ir 
that  Germauicus  and  his  attendants  believed  that  the  ai’t  of 
interpreting  the  hieroglyphic  characters  was  still  possessed  by 
the  priests.  (***) 

The  Emperor  Severus,  when  visiting  Egypt  in  202  a.d., 
collected  all  the  books  which  contained  anything  mysterious, 
from  the; different  temples,  and  shut  them  up  in  the  tomb  of 
Alexander  the  Great,  iu  order  that  they  might  not  be  rcad.(®*^) 
As  this  measure  was  intended  to  prevent  popular  excite- 
ment, (***)  and  was  similar  in  policy  to  the  destruction  of  the 
prophetic  books  at  Rome  by  Augustus,  it  may  be  inferred 
that  the  books  seized  by  Severus  were  composed  in  the  native 
language,  and  therefore  that  the  hieroglyphic  or  hieratic  writing 
was  at  that  time  generally  understood  in  Egypt. 

Ammiauus  Marcellinus,  a historian  of  the  4th  century, 
inserts  in  his  text  a Greek  translation  from  the  hieroglyphical 
inscriptions  upon  an  obelisk,  which  had  ^been  removed  from 
Egypt,  and  was  in  his  time  standing  in  the  Roman  circus.  He 


(262)  Pythagoras  is  stated  to  have  learnt  the  native  language,  and  the 
three  modes  of  writing,  in  his  visit  to  Egypt,  above,  p.  170,  n.  87.  Demo- 
critoa  likewise  composed  a treatise  on  the  sacred  writings  at  Meroe,  see 
Mullach’s  Democritus,  p.  126. 

(263)  Tac.  Ann.  ii.  60.  See  above,  p.  352.  An  attempt  to  explain 
why  the  Romans  should  not  have  occupied  themselves  about  the  historical 
records  of  ancient  Egypt  ia  made  by  Bunsen,  Egypt,  vol.  i.  p.  152 — 8, 
Engl.  tr. 

(264)  Dio  Cass.  Ixxv.  13.  During  this  visit,  Severus  inspected  Mem- 
phis, the  statue  of  Memnon,  the  pyramids,  and  the  labyrinth,  with  much 
care.  Spartian.  Vit.  Sever.  17. 

(265)  Concerning  the  prohibition  of  prophecies  and  magio  by  the  Impe* 
rial  government,  see  Bingham,  Ant.  of  tne  Church,  xvi.  5. 

(266)  Suet.  Oct.  31. 
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cites  it  from  the  work  of  Herraapion,  probably  a contemporary 
writer,  of  Egyptian  origin.  The  work  of  Horapollo  upon 
the  hieroglyphics  likewise  professes  to  be  a Greek  translation 
by  a certain  Philip  from  the  original  Egyptian. (-®*) 

Now  if  these  traces  of  ancient  civilization  were  really  pre- 
served, in  intelligible  writing,  upon  the  ancient  monuments  of 
is  it  likely  that  they  should  not  have  been  brought  to 
light?  We  may  be  sure  that  Manctho  and  others,  who  inquired 
into  Egyptian  antiquities,  were  as  ignorant  of  the  existence  of 
copious  historical  native  records  on  the  walls  of  ancient  budd- 
ings, as  Hipparchus  and  Ptolemy  were  of  the  existence  of  ancient 
astronomical  observations  by  the  native  priests.  Whoever 
calmly  considers  the  long  possession  of  Egypt  by  the  two  most 
civUized  nations  of  antiquity,  while  the  sacred  language  and 
writing  of  the  ancient  Egyptians  were  still  perpetuated  by  an 
unbroken  tradition,  will  be  slow  to  believe  that  these  supposed 
treasures,  if  they  really  existed,  could  have  remained  untouched, 
or  that  they  would  have  been  left  to  be  opened  by  the  laborious 
investigation  of  modem  archaeologists,  more  than  1500  years 
after  the  key  to  this  secret  had  been  lost. 

The  Egyptologists  do  not  indeed  pretend  that  any  great 
amount  of  historical  knowledge  has  been  hitherto  derived  from 
hieroglyphic  inscriptions.  They  profess  to  have  read  certain 
names  of  kings,  which  they  identify  variously  with  names  in 
Mancthu’s  lists : but  they  do  not  assert  that  the  inscriptions 
furnish  either  a coherent  chronology,  or  events  in  the  reigns  of 
the  kings.  Brugsch,  in  his  work  on  < the  primeval  history  of 
Egj’pt,  lays  it  down  that  the  ancient  Egyptians  had  no  era,  that 


(367)  xvii.  4.  In  § 8,  Ammianus  speaks  of  the  hieroglyphic  writing 
upon  the  obelisks.  The  inscription  is  restored  by  K.  O.  Mimer,  Arch,  dcr 
L.unst,  § 224.  Compare  Uhlemann,  Handb.  part  i.  p.  18. 

(268)  Leemans,  Prolegom.  ad  HorapoU.  p.  xvii.  has  the  following 
remark  upon  the  preservation  of  the  knowledge  of  the  hieroglyphic  lan- 
guage : • Temporibus  senoribns,  sacris  Chriatianonun  invalescentibus, 
cognitionem  saltern  aliquam  hieroglyphicorum  apud  occultos  velorum 
rituum  .lEgyptiacorum  cultorcs  servatam  fuisse,  probabile  est ; pra;cipue 
apud  eos,  qui  ad  scholas  et  sectaa  Gnosticorum  .£^ptiacas  pertinerent.' 
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they  denoted  events  only  by  the  year  of  the  king’s  reign,  and 
that  this  mode  of  reckoning  affords  no  materials  for  a chrono- 
logieal  system. (“•)  The  meagreness  of  the  historieal  informa- 
tion whieh  Bunsen(*^  and  Brugsch  profess  to  have  extracted 
from  the  hieroglyphical  inscriptions,  must  be  apparent  to  every 
reader.  Bunsen,  indeed,  speaks  of  ancient  Egypt  as  the  ‘ monu- 
mental’ nation ; but  its  monuments  arc  colossal  buildings,  not 
intelligible  inscriptions  containing  historical  records.  (^"')  If  the 
hieroglyphical  writings  which  have  been  interpreted  have  been 
interpreted  correctly,  and  if  they  may  be  taken  as  a sample  of  the 
rest,  we  may  be  satisfied  that  there  is  nothing  worth  knowing. 
The  work  of  Sir  Gardner  Wilkinson,  upon  ancient  Egypt,  which 
speaks  to  the  eye,  is  far  more  instructive  than  the  efforts  to 
address  the  mind  through  the  restored  language  of  the  Egyp- 
tians. It  may  be  feared  that  the  future  discoveries  of  the 
Egyptologists  will  be  attended  with  results  as  worthless  and  as 
uncertain  as  those  which  have  hitherto  attended  their  ill-requited 
and  barren  labours.  The  publication  of  an  inedited  Greek 
scholiast  or  grammarian  might  be  expected  to  yield  more  fruit 
to  literature  than  the  vague  phrases  of  Oriental  adulation  or 
mystical  devotion  which  are  propounded  to  us  as  versions  of 
hieroglyphic  inscriptions. 


(369)  Hist.  d'Egypte,  part  i.  p.  241. 

(370)  The  utmost  that' Bunsen  ran  bring  himself  to  say  is,  that  ‘he 
individually  persists  in  believing  that  the  Egyptian  monuments  contain 
chronological  notations  bnt  he  admits  ‘ that  we  do  not  yet  understand 
them  sumcieutly  to  build  any  system  upon  r^resentations  of  so  problema- 
tical a character,’  Egypt,  vol.  ii.  pref.  p.  xii.  Eng.  trans. 

(271)  * We  have  no  traces  (says  Niebuhr)  of  the  Egyptians  having  ever 
had  a history  of  their  own.  They  had  indeed  a chronology  (?),  but  true 
history  they  had  not ; and  this  observation  is  confirmed  by  what  has  been 
found  in  the  newly  explained  insertions  since  the  discovery  of  the  art  of 
deciphering  the  hieroglyphics.  We  might  have  expected  to  find  in  the 
inscriptions  on  the  obelisKs  records  of  the  exploits  of  the  kings ; but  we 
nowhere  meet  with  historical  accounts.  There  arc  indeed  historical  repre- 
sentations ; but  they  are  not  accompanied  by  historical  inscriptions,  and  in 
most  cases  the  representations  have  nothing  at  all  to  do  with  history.' 
Lectures  on  Ancient  History,  translated  by  Hr.  Schmitz,  vol.  i.  p.  63. 
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Chapter  VII. 

EAKLY  HISTORY  AND  CHRONOLOGY  OF  THE 
ASSYRIANS. 

§ 1 TT  now  remains  for  us  to  examine  the  accounts  of  Assy- 
J-  rian  antiquity,  which  have  heen  handed  down  hy  the 
ancient  authors,  and  to  consider  how  far  they  serve  to  support 
the  hypothesis  of  the  existence  of  scientific  astronomy  at 
Babylon  in  remote  times. 

Herodotus,  who  is  copious  upon  the  primitive  kings  of  the 
Egyptians,  Medes,  and  Lydians,  is  brief  upon  the  Assyrian 
liistory.  Tliis  brevity  seems  to  have  been  due  to  his  intention 
of  composing  a separate  work  on  Assyrian  affairs ;(')  an  inten- 
tion which  he  never  executed.  He  assigns  a period  of  520 
years  to  the  dominion  of  the  Assyrians  in  Upper  Asia ; and  he 
states  that  the  Medes  were  the  successors  of  the  Assyrians.  (®) 

Herodotus  mentions  a long  series  of  Babylonian  kings,  but 
re.scrvcs  a detailed  account  of  them  for  his  separate  Assyrian 
history.  (®)  The  only  two  sovereigns  whom  he  names  in  this 
context  are  Semiramis  and  Nitocris.  He  states  that  the  latter 
was  the  wife  of  Labynetus,  whose  son  of  the  same  name  was 
king  when  Cyrus  took  Babylon{*)  (53S  B.c) ; and  that  the 

(i)  i.  106, 184.  See  Mure’s  Uist.  of  Gr.  Lit.  vol.  iv.  p.  332.  Larcher 
doubu  whether  the  Assyrian  history  of  Herodotus  was  ever  written, 
II6rodote,  tom.  vii.  p.  147.  Dahlmann  and  Biibr  are  of  the  same  opinion. 
Muller,  Hist,  of  Or.  Lit.  roL  i.  p.  354,  thinks  that  it  was  composed  and 
published.  Mr.  Bawlinson  holds  the  same  opinion,  Herod,  vol.  i.  p.  29, 
249. 

(j)  i.  95. 

(3)  Be^vXwvor  ravrijs  woXXol  fUv  Ktni  xai  uXXoi  fy/vovro  fiatnXtttt 
Tar  tv  Toitri  ’Airtnipiourt  Xoyoio-i  iivijiujv  woi^oopat  . . . fV  87  ical  yvvaUtt 
8iio,  i.  184. 

(4)  i.  188.  Labynetus,  the  king  of  the  Babylonians  who  mediated 
between  Cyaiares  and  Alyattes  after  the  eclipse  of  Thales  (585  B.c.)  is 
identified  by  C.  O.  Muller,  Rhein.  Mus.  1827,  p.  295,  with  Nebucadnezzar, 
see  Herod,  i.  74,  77.  Above,  p.  86. 
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former  reigned  five  generations  before  Nitocris : (*)  so  that  her 
lifetime  would  fall  about  a century  before  the  capture  of  Baby- 
lon, 638  B.c.  He  makes  Belus  and  Ninus  snccessive  kings  of 
the  Heraclide  dynasty  of  Lydia  ;(•)  and  does  not  connect  them 
with  Assyria ; though  he  mentions  the  town  of  Ninus  as  the 
ancient  Assyrian  capital  and  states  that  one  of  the  gates  of 
Babylon  was  called  after  the  name  of  Ninus,  another  after  the 
name  of  Belus.  (*)  Elsewhere  he  speaks  incidentally  of  Sarda- 
napalus.  King  of  Ninus,  as  possessing  large  treasures,  accumu- 
lated in  a subterranean  treasury.  (*)  The  place  of  Sardanapalus 
in  the  Assyrian  series  of  Herodotus  is  unfixed. 

§ 2 A copious  and  connected  account  of  the  early  Assyrian 
kings,  and  of  their  chronology,  was  first  presented  to  the 
Greeks  by  Ctesias,  a Greek  physician,  who  resided  at  the  Court 
of  Artaxerxes,  King  of  Persia,  about  the  year  415  b.c. 

He  wrote  a history  of  Persia,  in  23  books,  the  first  six  of 
wliich  contained  a history  of  Assyria.  In  this  work  he  made 
use  of  the  records  in  the  royal  archives  ;('*’)  and  it  can  be  rea- 
sonably assumed,  that,  though  he  may  have  been  credulous  and 
deficient  in  judgment,  he  followed  the  best  accredited  account 
of  early  Assyrian  history  which  was  then  current  in  Central 
Asia.  He  considered  the  Persian  as  the  successors  of  the 
Assyrian  kings,  and  he  inserted  at  the  end  of  his  work  a list  of 
the  entire  series  from  Ninus  and  Semiramis  to  Artaxerxes.  (^') 
Pliotius,  to  whom  we  owe  an  abridgment  of  the  latter  books 
of  the  Persica  of  Ctesias,  omits  the  introductory  part  relating 
to  Assyria.  Diodorus,  however,  in  his  account  of  Assyrian 
history,  has  taken  Ctesias  for  his  guide,  and  we  are  thtis 


(r^  i.  184.  The  story  of  the  tomb  over  a gate  of  Babylon,  opened  by 
Danua,  which  Herodotus  tells  of  Nitocris,  c.  187,  is  transferred  by  Plu- 
tarch to  Semiramis,  Reg.  et  Imp.  Apopbth.  p.  173.  Repeated  by  Stob. 
rior.  X.  63. 

(6)  i.  7.  (7)  i.  178. 

(8)  iii.  165.  (9)  ii.  160. 

(10)  Diod.  ii.  22.  Compare  Clinton,  F.  H.  vol.  ii.  p.  307. 

(11)  Ctesias,  ap.  Phot.  Bibl.  Cod.  72,  ad  fin  : sardXeyoc  /SacnXcW  dird 
N('i<ov  sai  Zc/upd/icair,  /ic'xP*  'Apro^cp^ov,  cV  ois  sal  t6  reXor. 
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enabled  to  ascertain  the  principal  features  of  the  Assyrian  his- 
tory of  that  writer. 

According  to  Ctesias,  the  Assyrian  empire  was  established 
by  Ninus.  Before  him,  there  were  kings  in  Asia;  but  they 
had  performed  no  memorable  act,  and  their  names  were  not 
preserved.  Ninus  was  a great  conqueror ; he  subdued  all  Asia 
from  the  Tanais  and  the  Nile  in  the  West,  to  India  and  Bactria 
in  the  East.  He  likewise  founded  the  city  of  Ninus  (or 
Nineveh),  and  called  it  after  his  own  name.  Not  being  satisfied 
with  the  empire  of  all  Western  Asia,  he  invaded  Bactria  with 
an  army  of  1,700,000  infantry,  210,000  cavalry,  and  nearly 
10,600  war  chariots.  In  this  campaign  Ninus  received  impor- 
tant assistance  from  a woman  distinguished  for  her  beauty  and 
courage,  the  wife  of  one  of  his  officers,  named  Semiramis.  lie 
made  her  his  own  wife,  and  she  bore  him  a son  named  Ninyas. 
Ninus  died  soon  afterwards,  and  left  the  kingdom  to  Semiramis. 
She  executed  many  great  works,  which  preserved  her  name  in 
later  times  ; she  likewise  became  the  founder  of  Babylon  and 
other  cities.  (’®)  Semiramis  was  a conqueror,  as  well  as  her 
husband : she  overran  Egypt,  Northern  Africa,  and  iEthi- 
opia.{*’')  She  also  invaded  India,  with  an  army  of  3,000,000 
infantry,  500,000  cavalry,  and  100,000  chariots;  but  was  forced 
to  return  with  the  loss  of  two-thirds  of  her  army.  Semiramis 
died  at  the  age  of  62,  after  a reign  of  42  years,  and  was  sue 
cceded  by  her  son  Ninyas.('*)  This  prince  renounced  the 
energetic  and  warlike  policy  of  his  father  and  mother;  he 
passed  his  time  in  his  palace,  devoted  to  luxurious  enjoyment. 
Ninyas  was  succeeded  by  30  kings,  in  a regular  series  from 

(12)  Pliny,  vi.  3,  states  that  Melita  in  Cappadocia  was  built  by  Semi- 
ramis ; repeated  by  Solin.  c.  46,  §4.  Solinus,  c.  61,  § 2,  says,  that  she 
built  Aracbosia.  Two  cities  of  Petra,  in  Arabia,  named  Besamnee  and 
Soractia  are  stated  by  Pliny,  vi.  28,  to  have  been  founded  by  Semiramis. 
A mountain  of  Carmania  bore  the  name  of  Semiramis,  Arrian.  Peripl. 
Mar.  Rub.  p.  20. 

(13)  Plutarch,  de  Alex.  Fort.  ii.  3,  describes  Semiramis  as  a martial 
queen,  who  sailed  along  the  Red  Sea,  and  subdued  the  Althiopians  and 
Arabians. 

(14)  Diod.  ii.  1 — 20. 
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father  to  son,(*®)  whose  names  Diodorus  does  not  transcribe, 
because  they  did  notliing  worthy  of  being  recorded.  The  only 
event  during  their  reigns  which  had  been  rescued  from  obliWon 
was  the  expedition  sent  by  Teutamus  to  his  vassal,  King  Priam, 
under  the  command  of  Memnon,  when  Troy  was  besieged  by 
the  Greeks ; and  this  was  said  to  rest  upon  the  authority  of  the 
court  registers  of  the  Assyrian  kings.  ('®)  The  last  of  these  30 
kings  was  Sardanapalus,  celebrated  for  his  luxury,  who  was 
besieged  in  Nineveh  by  Arbaces  the  Mode  and  Belesys  the 
Chaldsean,  and  who  destroyed  himself  on  the  pyre,  in  order  to 
avoid  defeat.  With  him  ended  the  Assyrian  empire,  after  a 
duration  of  more  than  1300  years. 

The  duration  of  the  Median  empire  from  Arbaces  to  Asty- 
ages  is  reckoned  by  Ctesias  at  282  years  so  that,  assuming 
the  accession  of  Astyages  to  be  fixed  at  594  b.c.,  the  1300 
years  of  the  Assyrian  empire,  according  to  the  chronology  of 
Ctesias,  lasted  from  2176  to  876  B.c. 

§ 3 Berosus  has  been  already  mentioned  as  a Babylonian 
astronomer  and  astrologer,  who  introduced  astrology  into 
Greece,  and  who  lived  in  the  times  of  Alexander  the  Great  and 
of  Antiochus  Soter.(**)  Besides  his  labours  on  the  science  of 
the  stars,  he  composed  a history  of  Babylon,  containing  a cos- 
mogony and  an  account  of  the  primitive  Assyrian  kings;  he 


(15)  Diod.  ii.  21,  28,  states  that  the  Assyrian  monarchy  lasted  for  30 
generations,  from  Ninus  to  Sardanapalus  ; and  in  c.  23,  that  Sardanapalus 
was  the  30th  king  from  Ninus.  Syncellus,  however,  quotes  Diodorus  as 
saying  that  Sardanapalus  was  the  36th  king  from  Ninus,  and  that  the 
monarchy  lasted  for  46  generations,  vol.  i.  p.  312,  313,  Bonn.  Both  these 
latter  numbers  appear  to  be  corrupt.  Cephalion,  cited  by  Syneell.  vol.  i. 
p.  316  (repealed  in  £useb.  p.  41),  states  that  Ctesias  enumerated  ouly 
23  of  the  rots  faineanU,  who  succeeded  Ninyas  j see  Fragin.  Hist.  Gr.  toI. 
iii.  p.  626 ; but  the  number  30  in  Diodorus  was  probably  derived  from 
Ctesias. 


(16)  iTfp't  pcs  ova  Me'peoroff  Totavr  cV  raiv  0a(riXiKa7s  dyaypafftais  l<TTOp<ur0ai 
tfMatP  ol  ^ap^apoi,  Diod.  ii.  22. 

Concerning  the  synchronism  of  Tentamus  with  the  Trojan  War,  see 
below,  § 7. 

(17)  Ap.  Diod.  ii.  32—4.  Compare  Clinton,  F.  H.  vol.  i.  p.  261. 

(18)  .\bove,  p.  296;  Fragm.  Hist.  Gr.  vol.  ii.  p.  495  ; Clinton,  F.  H. 
voL  iii.  p.  505. 
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declared  his  book  to  be  founded  upon  records  carefully  pre- 
served in  Babylon,  which  went  back  for  a period  somewhat 
exceeding  150,000  years.('“) 

The  work  of  Berosus  is  lost,  and  his  Assyrian  chronology  is 
principally  known  to  us  through  the  extracts  preserved  in  the 
Greek  chrouographers,  whose  reports  do  not  always  coincide. 
He  stated  that  the  Babylonians  reckoned  past  time  by  long 
periods ; and  that,  in  their  language,  Sarus  denoted  a period  of 
3600  years,  Nerus  a period  of  600  years,  and  Sossus  a period  of 
60  years.  The  ten  first  Assyrian  kings,  in  the  list  of  Berosus, 
reigned  before  the  deluge,  and  the  duration  of  their  reigns  was 
stated  by  him  in  Sari.  The  series  is  as  follows ; — 


Sari. 

Years. 

1.  Alorua 

10  . 

. 86,000 

2.  Alaparua 

3 . 

. 10,800 

8.  Amclon 

13  . 

. 46,800 

4.  Ammenon 

12  . 

. 43,200 

5.  Amcgalarua 

18  . 

. 64,800 

6.  Daonua 

10  . 

, 30,000 

7.  Enedorachua  18 

. 64,800 

8.  Amempainus  10 

. 36,000 

9.  Otiartea 

8 . 

. 28,800 

10.  Xisuthrua 

18  . 

. 64,800 

Total 

120 

432,000  n 

The  only  events  attributed  by  Berosus  to  this  portentous 
antediluvian  period  are  the  periodical  appearances  of  certain 


(t9>  Synccll.  vol.  i.  p.  26 ; Alexander  Polyliistor,  ib.  p.  60,  ed.  Bonn. 
The  number  in  the  Armenian  Eusebius  is,  ‘ ab  annorum  myriadibus 
dueentis  et  quindevim,’  i.e.  2,160,000;  but  the  text  of  Syncellus  appears 
preferable.  Josephus,  contr.  Apion.  i.  19,  speaks  of  Berosus  as  rair  apxaio- 
Tarait  fnoKoXovBoiy  avayfxt(palt,  Agathias,  ii.  24,  mentions  Berosus  as  haring 
composed  the  primitive  history  of  the  Assyrians. 

(20)  This  list  is  preserved,  with  close  agreement,  by  Euseb.  p.  6,  ed. 
Mai,  and  Syncellus,  vol.  i.  p.  09 — 71,  ed.  Bonn.  See  Fragm.  Hist.  Gr.  vol. 
ii.  p.  499 — 600,  vol.  iv.  p.  280,  281.  Eusebius  cites  from  Alexander  Poly- 
histor,  Syncellus  from  Abydenus  and  Apollodorus.  Some  di.^crepaneies 
Occur  in  the  proper  names ; but  all  the  three  versions  agree  in  the  total  of 
10  kings  and  120  sari. 
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amphibious  monsters,  compounded  of  a man  and  a fish,  like  the 
mermen  of  medicA'al  fiction,  who  passed  the  night  in  the  Red 
Sea,  but  came  upon  land  during  the  daytime. (^’)  The  preA'ail- 
ing  name  for  these  monsters  was  Annedotus ; but  some  of  them 
received  other  denominations. 

From  the  deluge,  Berosus  enumerated  a series  of  86  kings 
of  Assyria,  whom  he  named  in  their  order.  The  names  of  the 
two  first  are  alone  preserved,  Euechius,(^)  who  reigned  4 neri, 
or  2100  years ; and  his  son  Chomasbclus,  who  reigned  1 neri  5 
sossi,  or  2700  years.  The  reigns  of  these  86  kings  are  said  to 
have  lasted  31,080  years,  p) 

According  to  Berosus,  as  reported  in  Eusebius,  the  reigns 
of  these  86  kings  were  followed  by  an  invasion  of  the  Medes, 
who  captured  Babylon,  and  established  a dynasty  of  Median 
kings.  This  dynasty  lasted  for  eight  reigns  and  224-  years,  and 
was  succeeded  by  11  kings,  the  duration  of  whose  reigns  can- 
not be  stated,  in  consequence  of  a defect  in  the  text  of  Euse- 
bius. After  them  came  49  Chaldacan  kings,  who  reigned  458 
years  ; then  9 Arabian  kitigs,  who  reigned  245  years  ; and  lastly 
45  kings,  who  reigned  526  years.  The  next  kings  are  Phul, 
Scnecharib  and  his  sou  Asordanes,  and  Marudach  Baldanes. 

The  early  Assyrian  chronology  of  Berosus  is  differently  re- 
ported by  Syncellus,  though  both  he  and  Eusebius  profess  to 
follow  the  authority  of  Alexander  Polyhistor.  According  to 


(21)  Concerning  the  god  Dagon,  whom  Milton  describes  as 

‘ Sea-monster,  upward  man. 

And  downward  fish,’ — (Par.  Lost,  b.  i.) 

see  Winer  in  v.  Derceto  likewise  was  a fisli-goddess,  Diod.  ii.  4;  Ovid, 
Met.  iv.  45  : Plin.  v.  32 ; Lucian,  de  Dc&  Syr.  c.  14.  Concerning  the 
sanctity  of  fishes  in  Syria,  see  Ovid,  Fast.  ii.  461 — ^172 ; Hygin.  Poet. 
Astron.  ii.  ( Lucian,  ib.  c.  45,  and  the  notes  in  Lehmann's  edition,  vol.  ix. 
p.  393  j Manii.  iv.  580 — 583. 

(jj)  This  name  is  written  Syncellus  according  to  Dindorfs 

text,  and  Evexiux  in  the  Armenian  Eusebius,  the  Greek  x and  the  Latin  x 
being  confounded. 

(23)  Syncellus,  vol.  i.  147,  states  the  period  at  9 sari,  2 neri,  and  8 
sossi  = 32,400  1200  -f  480  = 34.080.  In  Eusebius  the  sum  is  stated  as 

33,091,  Fragm.  Hist.  Gr.  ib.  p.  503. 
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Syncellus,  among  the  86  kings,  who  reigned  34,080  years,  only 
the  two  first,  Euechius  and  Chomasbelus,  were  native  Chal- 
dasaus ; the  other  84  were  Medes.  There  follows  a dynasty, 
of  7 Chaldsean  kings,  at  the  head  of  which  is  Zoroaster : they 
reign  for  190  years.  (**) 

Omitting,  therefore,  the  ten  antediluvian  kings  from  Alorus 
to  Xisuthrus,  who  reigned  432,000  years,  the  Assyrian  chrono- 
logy of  Bcrosus,  so  far  as  it  can  be  restored  foom  our  extant 
sources,  appears  to  have  been  as  follows 


Years  of  reigns. 

Euechius,  Chomasbelus,  and  84  other 


kings 

S Median  kings 
11  kings 
49  Chaldsean  kings 
9 Arabian  kings 


34,080 
224 

(text  imperfect) 
458 
245 


Semiramis  . 

45  kings 
Phul  . 
Senecharib  . 
Asordauus  . 
Sammughes 
Sardanapalus 
Nabopolassar 
Nabucodrossor 
Amilmarudoch 
Neriglissar  . 
Laborosoarchod 
Nabodenus 
Cyrus  . 


not  stated. 
526 

not  stated. 
18 
8 
21 
21 

21(“) 

43 

2 

4 

9 months. 
17 
9(=») 


(j4)  Syncell.  vol.  i.  p.  147.  Clinton,  F, 
(iers  the  account  of  Syncellus  as  confused 
of  Eusebius. 


H.  vol.  i.  p.  270,  note  d,  consi- 
and  mutilated,  and  prefers  that 


{25)  C.  Muller,  Fragm.  Hist.  Grr.  vol.  ii.  p.  505,  supplies  in  the  text  of 
Eusebius,  * et  Habopolassarus  annis  viginti.’  But  in  the  following  extract 
of  Josephus,  Bcrosus  is  cited  as  giving  21  years  to  Habopolassar:  hence 
resto^  m Eusebius,  ‘ et  Nabupolaasams  viginti  annis  et  uno.' 


(26)  See  Fragm.  Hist.  Gr.  vol.  ii.  p.  609  j Clinton,  F.  H.  vol.  i.  p.  272. 
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§ 4 The  astronomical  canon,  which  enumerates  the  Assyrian 
kings,  with  the  years  of  their  reigns,  from  Nabonassar  to  Cyrus, 
was  regarded  hy  the  Alexandrine  astronomers  as  authentic,  and 
may  reasonably  be  assumed  to  have  been  founded  on  the  hest 
extant  evidence.  In  this  canon  the  series  of  kings  is  as  fol- 
lows 

Years  of  B.c. 


Nabonassarus  . . 

• 

reign. 
. 14 

First  year  of  reign. 

26  Feb.  747 

Nadius  .... 

. 2 

733 

Chinzer  and  Porus 

. 5 

731 

Ilulteus  .... 

. 5 

726 

Mardocempadus  . 

. 12 

751 

Arceanus  . . . 

. 5 

729 

First  interregnum 

. 2 

724 

Bilibus  .... 

. 3 

722 

Aparanadius  . . 

. 6 

699 

Rhcgebelus  . . . 

. 1 

693 

Mesesimordacus 

. 4 

692 

Second  interregnum 

. 8 

688 

Asaridinus  . . . 

. 13 

680 

Saosduchinus  . . 

. 20 

667 

Ciniladanus  . . . 

. 22 

647 

Nabopollassarus 

. 21 

625 

N abocolassarus 

. 43 

604 

lUoarudamus  . . 

. 2 

561 

Nericasolassarus  . 

. 4 

559 

Nabonadios . . . 

. 17 

555 

Cyrus 

. 9 

538 

§ 5 The  Assyrian  chronology  adopted  hy  Syncellus  is  as 
follows.  He  begins  the  series  with  Euechius  and  Chomasbelus, 
identifying  Euechius  with  Nimrod,  and  he  states  the  reigns 
thus : — 


(27)  See  Halma’s  Ptolemy,  vol.  iii. ; Dos  Vijrnoles,  Chron.  d'Hist. 
Sainte,  vol.  ii.  p.  349  ; Idelcr,  Chrou.  vol.  i.  p.  98,  220. 
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Yean  of  reign. 

. Gk  2770  A.M. 

. 7 
. 35 
. 43 
. 48 
. 40 
. 46 

Total  . . . 225^ 

These  kings  were  sueeeeded  by  an  Arabian  dynasty  of  six 
kings,  viz. : — 


Mardocentes  . . . 

. . . 44  years  of  reign 

Mardacus  . . . . 

...  40 

Sisimordacus  . . . 

...  28 

Nabius 

...  37 

Parannus  . . . . 

...  40 

Nabunnabus  . . . 

. . . 25 

Total 

, . . 214 

The  Arabian  dynasty  was  succeeded  by  forty-one  native 
kings,  who  reigned  1460  years.  The  first  of  these  was  Belus, 
and  the  last  was  Macoscolerus,  otherwise  called  Sardana- 
palus.  The  entire  time  from  Euechius  to  Macoscolerus  is 
reckoned  by  Syncellus  as  1899  years,  from  2776  to  4675  a.m. 
(2724  to  825  b.c.)  (*«) 

The  forty-one  kings,  from  Belus,  Ninus,  Semiramis,  and 
Ninyas,  to  Sardanapalus,  inclusive,  are  enumerated  by  Syn- 
cellus, together  with  the  durations  of  their  respective  reigns.  (*•) 
§ 6 According  to  the  list  of  Eusebius,  there  are  thirty-six 
kings  from  Ninus  to  Sardanapalus,  making  a period  of  1240 
years.  Syncellus  prefixes  Belus  to  his  list,  and  gives  him  a 
reign  of  fifty-five  years : his  kings  from  Ninus  to  Sardanapalus 

(28)  Sync.  Tol.  i.  p.  169, 172. 

(29)  Ib.  p.  181, 193,  203,  232,  277,  286,  293,  301,  312. 


Euechius 
Chomasbelus 
Porus  . . 

Nechubes  . 
Nabius  . . 

Oniballus  . 
Zinzerus 
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are  forty,  being  four  more  than  those  of  Eusebius : and  their 
reigns  occupy  1462  years.  With  the  exception  of  the  four  ad- 
ditional kings  in  the  list  of  Syncellus,  the  names  and  places  of 
the  kings  in  the  two  lists  agree,  and  the  durations  of  the  reigns 
nearly  agree.  Several  of  the  names  are  Greek,  as  Sphaerus, 
Amyntas,  Lamprides,  Dercylus,  Laosthenes.  (*®) 

§ 7 Ctesias  was  the  earliest  Greek  writer  who  gave  a full 
narrative  of  AaBjiiaii  history.  Althoi>gh  hi8  ehronology  differed 
from  that  of  Herodotus,  his  account  seems  to  have  been  gene- 
rally adopted  by  his  countrymen,  and  to  have  formed  the  basis 
of  the  received  version  of  Assyrian  history  current  in  later 
times.  The  foundation  of  the  Assyrian  Empire  hy  Ninus  and 
Semiramis,  its  extinction  under  Sardanapalus,  and  its  duration 
for  1800  years,  were  accepted  by  the  prevailing  belief  of  anti- 
quity, as  fully  represented  in  Diodorus,  and  partially  exhibited 
by  other  writers.  (”) 


(30)  See  Clinton,  F.  H.  vol.  i.  p.  267.  The  list  of  Assyrian  kings  in 
the  Chronicon  of  Cassiodorus  agrees  with  that  in  Easebius  from  Kinus  to 
Mithneoa. 

(31)  Strabo,  xvi.  i.  § 2,  says  that  Ninus  founded  the  city  of  Ninus,  and 
that  his  wife  Semiramis  founded  Babylon : that  they  bequeathed  the 
empire  to  their  successors  down  to  Sardanapalus,  when  it  passed  to  the 
Medes.  (In  this  passage  the  words  am  'ApfiaKiw  should  be  expunged  ; or 
we  should  read,  /ktcoti}  d'  tls  M^dovg  vtmpov  vrr'  *Ap$ajmv.)  Nicolaus 
Ilamasueniis,  who  Lved  in  the  time  of  Augustus,  states  that  the  Assyrian 
Empire  lasted  from  Ninus  and  Semiramis  to  Sardanapalus,  and  was  over- 
thrown by  Arbaces  and  Bclesys,  Fragm.  Hist.  Gr  vol.  iii.  p.  357.  Justin 
exactly  follows  Ctesias:  he  makes  Ninus  the  founder  of  the  Assyrian  Empire; 
Semiramis  the  builder  of  Babylon ; and  Sardanapalus  the  last  king.  He 
gives  the  name  of  Arbactus  to  the  Satrap  of  Media,  who  overthrew  Sar- 
danapalus, and  founded  the  Median  Empire,  i.  1 — 3.  Velleius,  i.  6,  states 
that  the  Assyrian  Empire  was  founded  by  Ninus  and  Semiramis,  who 
built  Babylon  j that  they  were  succeeded  by  33  kings,  in  regular  succession 
from  father  to  son,  the  last  of  whom  was  Sardanap^us ; that  Sardanapalus 
was  overthrown  by  Phamaces  the  Mede  ; and  that  the  Assyrian  Empire 
lasted  1070  years.  The  latter  number  is  considered  corrupt  by  Mr. 
Clinton.  For  PAarnaces  we  should  probably  read  .Jrfcaees.  Orosius,  i.  1, 
states  that  Ninus,  son  of  Belus,  founded  the  Assyrian  Empire  ; that  Ninus 
lived  3184  years  after  Adam,  and  2015  years  before  the  birth  of  Christ. 
The  conquering  career  of  Ninus  and  Semiramis  is  described  by  Orosius 
after  Ctesias:  he  introduces  the  period  of  1300  years,  but  apparently  mis- 
applies it  (i.  4).  He  states  that  Ninus  reigned  52  years,  and  Semiramis 
42  years,  and  that  Semiramis  founded  Babylon,  ii.  3 ; that  Sardanapalus, 
the  last  king  of  Assyria,  reigned  64  years  before  the  building  of  Itome 
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The  scheme  of  Assyrian  kings  from  Ninus  to  Sardanapalus 
was  adopted  by  Syncellus,  but  with  variations  to  which  we 
shall  advert  lower  down. 

Ninus,  and  his  queen  Semiramis,  appear  to  be  purely  fabu- 
lous beings.  The  name  of  Ninus  is  derived  from  the  city  ; he 
is  the  eponymous  king  and  founder  of  Nineveh  :(^^)  and  stands 
to  it  in  the  same  relation  as  Tros  to  Troy,  Medus  to  iledia,(“) 
Perseus  to  Persia,  (**)  .iCgyptus  to  Egypt,  Lydus  to  Lydia,  (*') 
Mteon  to  MEeonia,(''^)  Romulus  to  Rome.  His  conquests,  and 
those  of  Semiramis,  are  as  unreal  as  those  of  Sesostris.  It  is 
characteristic  of  these  fabulous  conquerors,  that  although  they 
are  reported  to  have  overrun  and  subdued  many  countries,  the 
history  of  those  countries  is  silent  on  the  subject.  Sesostris  is 
related  to  have  conquered  Assyria ; and  the  king  of  Assyria  was 
doubtless  one  of  those  whom  he  harnessed  to  his  chariot.  But 
the  history  of  Assyria  makes  no  mention  of  Sesostris.  Semi- 


(817  B.c.) ; that  he  was  overthrown  by  his  satrap  Arbatus  the  Medc,  and 
burnt  himself  on  the  pyre,  and  that  the  empire  passed  to  the  Medes,  after 
■ having  remained  with  the  Assyrians  for  lllilyears,  i.  19,  ii.  3.  The  period 
of  13(J0  years,  in  i.  4,  seems  to  be  the  interval  between  the  foundation  of  the 
Assyrian  Empire  and  the  foundatiou  of  Home  ; according  to  the  figures  sub- 
sequently given  by  Orosiu.s  this  interval  would  he  1164  -|-  64  = 1228  years. 
Col.  Mure  remarks  that  ‘the  dates  of  Ctesias  [for  the  Assyrian  Empire] 
have  been  preferred,  w ith  occasioual  slight  variations,  by  almost  all  the 
subsequent  native  Greek  chronologers,’  Hist,  of  Lit.  of  Gr.  vol.  iv.  p.  834. 

(33)  This  is  the  statement  of  Ammiau.  Maroellin.  xxiii.  6,  § 22,  and  of 
Steph.  Byz.  in  NiW. 

(33)  Medus  was  the  founder  of  the  Persian  Empire,  according  to  /Each. 
Fers.  765.  Medus,  the  progenitor  of  the  Medes,  was  also  called  the  son 
of  Medea  and  Jason,  Strab.  xi.  13,  § 10. 

(34)  Herod,  vii.  61,  says  that  Perseus,  son  of  Jupiter  and  Danse,  mar- 
ried Andromeda,  and  that  their  son  Perses  gave  his  name  to  the  Persian 
people.  Compare  Apollod.  ii.  4.  §5.  Perseus,  the  son  of  Jupiter  and 
Ilanae,  was  the  reputed  founder  of  Tarsus,  Amm.  Marc.  xiv.  8,  3.  .Josephus, 
B.  J.  lii.  9,  S 3,  states  that  the  marks  of  the  chains  by  which  Andromeda 
was  fastened  to  the  rocks  were  still  shown  on  the  sea-shore  near  Joppa,  in 
Syria.  Josephus,  who  did  not  receive  the  Greek  mythology,  observes  that 
these  marks  attest,  not  the  truth,  but  the  antiquity,  of  the  legend. 

(35)  According  to  Herod,  i.  171,  Lydus,  Mysus,  and  Car,  were  brothers, 
and  gave  their  names  to  the  three  nations,  cf.  i.  7.  Xanthus,  ap.  Dion. 
Hal.  Ant.  Bom.  i.  28,  likewise  derives  the  Lydians  from  Lydus. 

(36)  ‘ Dicti  post  Mffiona  regem  Mceones,’  Claudian,  Eutrop,  ii.  215.  Con- 
cerning Mieoa,  see  Diod.  iii.  58. 
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ramis  is  related  to  have  conquered  Egypt ; but  the  history  of 
Egypt  makes  no  mention  of  Semiramis.  Osymandyas,  king  of 
Egypt,  is  reported  to  have  made  war  upon  the  revolted  Bac- 
trians,  with  an  army  of  420,000  men ; but  his  expedition  is  not 
recorded  in  the  history  of  the  coimtries  whieh  he  must  have  in- 
vaded in  order  to  reach  this  distant  region.  (*^)  To  find  a pa- 
rallel for  this  state  of  things  in  the  annals  of  modem  nations, 
we  must  suppose  that  the  history  of  France  described  Napoleon 
as  a great  conqueror,  who  subdued  or  overran  Germany,  Ilussia, 
Italy,  and  Spain;  but  that  the  histories  of  Germany,  Ilussia, 
Italy,  and  Spain  were  silent  as  to  such  a person,  and  de- 
scribed each  country  as  undisturbed  by  any  aggressor,  at  the 
time  when  the  history  of  France  represented  Napoleon  to  have 
been  occupied  in  performing  these  great  deeds. 

Phoenix  of  Colophon,  a choliambic  poet,  who  lived  about 
300  B.c.,(^)  conceived  Ninus  as  an  indolent  and  luxurious  king, 
and  confounded  him  with  Sardanapalus.(**)  He  attributes  to 
Ninus  the  epitaph  on  the  theme,  ‘ Let  us  eat  and  drink,  for  to- 
morrow we  die,’  which  Choerilus  and  other  authors  more  con- 
sistently ascribe  to  Sardanapalus. 

The  birth  of  Semiramis  is  enveloped  with  marvels.  She 
is  the  daughter  of  a goddess  and  of  a man;  the  mother  is 
ashamed  of  her  amour  with  a mortal,  and  exposes  her  new- 
born infant  in  a lonely  place ; the  babe  is  fed  for  a year  by 
doves ; and  at  the  end  of  this  time  is  found,  hke  Romulus  and 
Remus,  by  shepherds,  who  carry  her  to  the  manager  of  the 
royal  flocks. 

(37)  Diod.  i.  47 — 8.  ORymandyas  ia  said  to  have  had  a tame  lion, 
which  fought  by  his  side  in  battle.  The  use  of  lions  in  war  is  ascribed  by 
Lucretius  to  the  Farthians  ; — 

£t  validos  Farlhi  prn  se  misere  leones, 

Cum  doctoribuB  armatis,  seevisque  magistris, 

Qui  modcrarier  his  possiot,  vinclisque  tenere. — v.  1309 — 11. 
This  custom  is  inconsistent  with  the  nature  of  the  lion,  and  never  occurs 
in  authentic  history, 

(38)  Fans.  i.  9,  § 7. 

(39)  -^P-  Athen.  xii.  p.  630  E.  Compare  Naeke’s  Chasrilns,  p.  196, 
226  ; Anth.  Flan.  iii.  27,  App.  97,  ed.  Jacobs.  Above,  p.  269. 

(40)  Diod.  ii.  4.  Derceto,  the  Syrian  goddess,  is  the  mother  of  Semi- 
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Ctcsias  represented  Ninus  as  having  bequeathed  his  king- 
dom to  Semiramis.  Dinon,  however,  and  other  historians, 
stated  that  she  was  a beautiful  eourtezan,  who  became  the  wife 
of  Ninus,  and  persuaded  him  to  entrust  her  with  supreme  power 
for  five  days ; that  on  the  first  day  she  gave  a splendid  banquet 
to  the  principal  grandees  and  the  commanders  of  the  troops; 
and  that,  having  gained  them  over,  she  threw  her  husband  into 
prison,  put  him  to  death,  and  made  herself  queen.  ('**)  A story 
followed  by  Conon  represented  Semiramis  as  the  daughter,  not 
the  wife,  of  Ninus.  (■**)  Some  writers  mentioned  by  Macrobius 
likewise  adopted  the  same  story.  (“) 

Semiramis  was  not  only  the  mythical  founder  of  Babylon,  {“) 


ramii,  and  her  birth  and  exposure  are  supposed  to  take  place  near  Ascalon, 
in  Syria.  Justin,  xxxvi.  2,  however,  says  that  Damaacua  was  the  birch- 
pisvu  of  Semiramis,  and  the  cradle  of  the  Assyrian  kings.  Lucian,  de  I)c& 
Syrih,  o.  14,  speaks  of  Derceto  as  the  mother  of  Semiramis.  He  likewise 
mentions  the  sanctity  of  the  dove  in  Syria,  and  states  that  the  Syrians 
abstain  from  eating  its  flesh.  Tibullus  alludes  to  the  same  fact : — 

Quid  referam,  ut  volitet  crobras  intacta  per  urbes 
Alba  Falasstino  saucta  columba  Syro  P — i.  7,  17. 

Compare  Hygin.  fab.  197. 

(41)  Diod.  li.  20;  Allian,  V.  H.  vii.  1 ; Plutarch,  Amator.  9.  Compare 
Frag.  Hist.  Gr.  rol.  ii.  p.  89.  Dinon  lived  soon  after  350  B.c.  Like 
Ctesias,  he  wrote  a work  entitled  n»p<n*d.  Echion,  or  Aetion,  who 
flourished  in  352  B.c.,  painted  a celebrated  picture  of  Semiramis,  in  her 
nuptial  attire,  raised  from  the  condition  of  a slave  to  the  rank  of  queen, 
Pliu.  XXXV.  10.  According  to  Hygin.  fab.  240,  Semiramis  killed  her  hus. 
band  Ninus. 

(42)  Narr.  c.  9.  (43)  In  Somn.  Soip.  ii.  10,  § 7. 

(44)  This  statement,  repeated  by  Diodorus  from  Ctesias,  is  followed 
by  Strab.  ii.  1,  § 31,  xvi.  1,  2 ; Plutarch,  de  Aiex.  Fort.  ii.  3,  and  Solinus, 

c.  5(J,  § 1.  Propertius  hus  the  following  verses  on  the  subject: — 

Persarum  statuit  Babylona  Semiramis  urbem, 

Ut  solidum  cocto  tollerct  aggere  opus. 

£t  duo  in  adversum  immisai  per  mmnia  cumis, 

Ne  possent  tacto  stringers  ab  axe  latus. 

Duxit  et  Euphratem  medium,  qua  condidit  arces, 

Jussit  et  imperio  surgere  Bactra  caput. — iii.  11,  v.  21 — 26. 

The  brick  wall  of  Semiramis  is  likew  ise  alluded  to  by  Ovid : — 

Ubi  dicitur  altam 

Coctilibua  muris  cinxisse  Semiramis  urbem. — Met.  iv.  57. 
Ovid  places  the  tomb  of  Ninus  at  Babylon,  ib.  88.  The  brick  wall  of 
Babylon,  built  by  Semiramis,  is  included  among  the  Seven  Wonders  of  the 
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but  her  name  was  attached  to  numerous  buildings,  roads,  canals 
of  irrigation,  and  great  works  in  Central  Asia.('*^) 

Berosus  contradicted  the  statement  of  the  Greek  historians ; 
he  denied  that  Semiramis  founded  Babylon,  and  that  she  was 
the  author  of  the  marvellous  works  attributed  to  her.(^)  Stc- 
phauus  of  Byzantium  says  that  Babylon  was  founded  by  a wise 
man  of  the  same  name  as  the  city,  the  son  of  Belus ; and  that, 
according  to  Ilerennius,  Semiramis  lived  above  a thousand 
years  after  the  foundation  of  Babylon. The  author  here  re- 
ferred to  is  Hcrenuius  Philo,  who  wrote  at  the  end  of  the  first 
century  after  Christ.  Closes  of  Chorene  cites  a certain  Maribas 
of  Catana  as  having  explored  Chaldiean  histories  for  the  adven- 


by  Hygin.  fab.  223.  It  is  also  mentioned  as  the  work  of  Semiramis 
by  Scbol.  Juven.  i.  171.  Semiramis  is  alluded  to  by  Claudiau  as  tbo 
founder  of  Babylon : — 

Claras  Cartbagines  arccs 
Creditur,  et  centum  portis  Babylona  superbam 
Femincus  struxisse  labor.  In  Eutrop.  i.  334. 

Quintus  Curtius  says  that  Babylon  was  founded  by  Semiramis,  and  not, 
as  is  generally  believed,  by  Belus,  v.  1,  § 24.  According  to  Ammian. 
llarcellin.  xxiii.  6,  5 23,  the  walls  of  Babylon  were  built  by  Semiramis, 
and  the  citadel  by  Belus.  Tlie  account  of  Abydenus  was  that  the  walls 
of  Babylon  were  built  by  Belus,  and  afterwards  restored  by  abricodros- 
sorus,  Fragm.  Hist.  Gr.  vol.  iv.  p.  283.  Dorotheus,  in  the  astrological 
verses  at  the  end  of  Kdchly’s  Manctho,  has  apxaai  Tepi'ou  B^Xotn 

noKurpa.  Orosius  considers  Babylon  to  have  been  founded  by  Niniri^d 
the  giant,  and  to  have  been  restored  by  Ninus  or  Semiramis,  ii.  6.  This 
is  an  attempt  to  combine  the  Biblical  and  classical  accounts. 

(4.'j)  Diod.  ii.  13,  14;  Lucian,  de  Deft  Syr.  c.  14;  Strab.  ii.  1,  § 2f>, 
xi.  14.  § 8,  xiii.  2,  § 7.  xii.  3,  § 37.  In  xri.  1,  §2,  Strabo  says  : rijs  Stpi- 
pufudoSt  Tuy  iv  Ba^vXayi  tpywv,  iroXXii  sal  oXXa  sard  iracrav  ax^^oy 

SfiKyurat,  wrrj  Ttjs  rjntipav  tovttjs  «ot1.  rd  re  ;^dipora,  d saXoto'i 
sal  Tttx^  sal  (pvpaTtay  KoraaKfvai  sal  avptyyuy  roty  fy  avToU  sal  vopti<yy  sal 
sXipdscsv  sal  ditypiyuy  cV  irorapoif  sal  Xlpeaiv  sul  ddd>e  sal  yffjivpwy.  Herodotus 
says  that  she  made  the  dykes  of  the  Euphrates  near  Babylon,  i.  184.  A 
ditch  of  Semiramis  on  the  Euphrates,  is  mentioned  by  Isidorus  Chara- 
cenus,  ap.  Geogr.  Gr.  Min.  vol.  i.  p.  247,  ed.  C.  Muller. 

(46)  Ap.  Joseph,  contr.  Apion.  i.  20.  According  to  Euseb.  Chron. 
p.  36,  the  Cbaldoiana  do  not  include  Kinus  and  Semiramis  among  their 
royal  names. 

(4*)  In  V.  BafivXity.  Compare  Volney,  Kech.  Nouv.  sur  I’Hiat.  Anc. 
CEuvres,  p.  481;  Salmasius,  Exerc.  Plin.  p.  806  E ; Dr.  Smith’s  Diet,  of 
Anc.  Biog.  and  Myth.  art.  I’hilun,  7.  The  text  of  Stephanus  has  x*Xio« 
&im,  which  must  be  rendered  1002.  Volney,  however,  and  Movers, 
Phdnizier,  vol.  ii.  p.  253.  translate  it  as  if  it  were  Sio-xiXioif.  The  statement 
recurs  in  Eustath.  ad  Dionys.  Perieg.  1005,  where  the  number  is  1800. 
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tures  of  Semiramis;(*®)  but  we  know  nothing  as  to  the  authors 
or  dates  of  these  works. 

Aceording  to  one  story,  Semiramis  took  Babylon  by  divert- 
ing the  course  of  the  Euphrates.  (**)  She  is  also  reported  to 
have  vigorously  repressed  a revolt  of  the  inhabitauts  of  this 
city.(‘®) 

The  accounts  of  the  great  constructions  of  Semiramis  are 
not  more  veracious  than  the  stories  told  in  Herodotus  of  the 
great  works  executed  by  queen  Nitocris,  the  mother  of  the  king 
of  Babylon  defeated  by  Cyrus.  (^’)  Philostratus  has  also  a fabu- 
lous story  of  an  ancient  queen  of  Babylon,  named  Medea,  who 
made  a tunnel  under  the  Euphrates. 

The  idea  of  a military  queen,  who  carries  her  conquering 
standards  from  the  Indus  to  Mount  Atlas,(^)  is  foreign  to 
authentic  Oriental  history,  and  may  be  classed  with  the  accounts 
of  the  Amazons,  or  with  the  story  of  the  Pandse,  an  Indian 
nation  governed  by  a lijie  of  female  sovereigns  who  traced  their 
descent  to  a daughter  of  Hercules.  (^) 


(48)  Frsgm.  Hist.  Gr.  vol.  iii.  p.  627. 

(49)  Frontin.  Strat.  iii.  7,  5.  (50)  Val.  Max.  ix.  3,  ext.  t. 

(51)  i.  186 — 188.  (53)  Vit.  Apollon,  i.  25. 

(53)  AcoordioK  to  Nearebna,  Alexander  the  Great  believed  that  Semi- 
ramia  invaded  India,  and  returned  with  only  twenty  men,  Strab.  xv.  1,  S 5, 
ib.  2,  § 5.  Megaathenea,  however,  atated  that  Semiramis  died  before  her 
intended  expedition,  ib.  § 6.  According  to  Solinus,  c.  4!),  J 3,  Panda  in 
Sogdia  was  the  furtbeat  limit  of  the  Indian  expeditions  of  Bacchus,  Her- 
cules, Semiramis,  and  Cyrus.  Plutarch,  de  la.  et  Os.  i.  24,  compares  the 
exploits  of  Semiramis  with  those  of  Sesostris. 

(54)  See  above,  p.  268.  The  numerous  children  of  Hercules  were 
supposed  to  have  been  all  sons,  Apollod.  ii.  7,  § 8.  Claudian,  inveighing 
against  an  eunuch  consul,  declares  that  many  Oriental  states  have  been 
governed  by  queens,  but  that  no  Oriental  state  was  ever  governed  by  an 
eunuch : — 

Snmeret  illicitoe  eteniro  si  femina  fasces, 

Esset  turpe  minus.  Medis  levibusque  Sabaiia 
Imperat  nic  sexus,  Keginammqne  sub  armis 
Barbariss  para  magna  iacet.  Gens  nulla  probatnr 
Eunuehi  quae  aceptra  ferat.  In  Eutrop.  i.  319 — 324. 

TIio  supposed  queen  of  the  Medians  here  alluded  to,  appears  to  be  Medea, 
ace  Strab.  xi.  13,  § 10  ; Diod.  iv.  57.  With  respect  to  the  Sabtean  queens, 
Claudian  alludes  not  to  the  queen  of  Sheba  who  visited  Solomon,  1 Kings  x. ; 
but  to  the  queens  of  Meroe,  also  called  Saba,  who  are  said  to  have 
borne  the  common  name  of  Candace ; see  Strab.  xvii.  i.  § 54 ; Dio  Cass. 
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The  notions  of  the  Greeks  and  Romans  eoncerning  Semi> 
ramis  were  discordant;  for  while  she  was  represented  as  a 
liardy  warrior,  and  as  a founder  of  large  cities,  and  the  author 
of  great  engineering  works,  she  was  also  conceived  as  a sort 
of  Messalina,  devoted  to  licentious  and  even  incestuous  love, 
and  murdering  her  lovers  after  she  had  dismissed  them  from  her 
embraces.  (^*)  She  likewise  furnished  several  mythical  origins. 
She  was  supposed  to  have  introduced  the  loose  and  flowing  dress 
of  the  Orientals ;(”)  to  have  established  the  Asiatic  custom  of 


liv.  6;  Acts  viii.  29;  Fragm.  Hist.  Gr.  vol.  iv.  p.  351.  Some  Bonumi 
sent  to  Aithiopia  by  Nero,  reported  (among  other  things),  ‘ Regnare 
feminam  Cansgen,  quod  nomen  multis  jam  annis  ad  reginas  transiit,’  Plin. 
vi.  29.  Claudian  repeats  the  same  sentiment  lower  down,  v.  427,  where  he 
says  of  eunuch  rulers, — 

' Anroram  sane,  que  taJia  ferre 
Gaudet,  et  assuetas  sceptris  muliehnbua  urbes, 

Poasideant.’ 

The  poet’s  dictum  is,  however,  inconsistent  with  fact.  The  lawless  habits 
of  the  East,  and  the  seclusion  of  women,  have  in  general  been  incompatible 
with  the  rule  of  queens. 

(55)  Diodorus  mentions  an  equestrian  statue  of  Semiramis  spearing  a 
leopard,  ii.  8.  Allian,  Var.  Hist.  xii.  39,  speaks  of  Semiramis  as  a huntress 
of  lions  and  leopards.  According  to  Ctcsias,  Semiramis  was  the  inventor 
of  the  war-galley,  Plin.  vii.  68. 

(56)  Ctesias  stated  that  the  mounds  of  Semiramis  were  the  tombs  of 
her  lovers,  whom  she  buried  alive,  Joann.  Antiochen.  ap.  Fragm.  Hist. 
Gr.  vol.  iv.  p.  539.  According  to  Justin,  i.  2,  and  Agathias,  ii.  24,  she 
cherished  an  incestuous  love  for  her  son  N inyas.  Her  promiscuous  and 
incestuous  loves  and  the  murders  of  her  lovers  are  mentioned  in  Oros. 
i.  4.  Ovid  places  Semiramis  in  juxtaposition  with  Lais,  Am.  i.  5, 11,  and 
Juvenal  with  Cleopatra,  ii.  108.  Gabinius  is  called  a Semiramis  by  Cicero, 
de  Prov.  Consul.  4,  in  reference  to  his  libidinous  conduct  in  his  Syrian 
province.  The  unnatural  love  of  Semiramis  for  a horse  is  mentioned  by 
Juba,  ap.  Plin.  viii.  42;  Fragm.  Hist.  Gr.  vol.  iii.  p.  472.  The  ‘impuri 
et  meretricii  mores  ’ of  Semiramis  are  noticed  by  Moses  Choren.  i.  16. 
Dante  places  Semiramis  among  the  Itiirurioie . — 

La  prima  di  color,  di  cui  novelle 
Tu  vuoi  saper,  mi  disse  quegli  allotta, 

Fu  imperatrice  di  molte  favelle. 

A vizio  di  lussuria  fu  si  rotta, 

Che  libito  fe  lecito  in  sua  legge. 

Per  torre  il  biasmo  in  che  era  condotta. 

£11'  5 Semiramis,  di  cui  si  legge 
Che  succedette  a Nino  e fu  sua  sposa: 

Tenne  la  terra  che  il  Soldan  corregge. 

Inf.  canto  V.  ver.  52 — 60. 

(57)  Diod.  ii.  6 ; Justin,  i.  2.  The  story  of  her  wearing  man's  clothes 
is  alluded  to  in  Claudian,  Eutrop.  i.  339,  and  Oros.  i.  4. 
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marriages  between  mothers  and  sons ; (**)  and  to  have  initiated 
the  use  of  eunuchs.(^*) 

Alexander  Polyhistor  likewise  derived  the  name  of  Judsea 
from  Judas,  one  of  the  sons  of  Semiramis.(®®)  This  origin  of 
the  name  is  different  from  that  of  the  Greek  writers  mentioned 
by  Tacitus,  who  traced  the  Jews  to  Mount  Ida,  in  Crete,  making 
them  a Cretan  colony ; and  conceived  that  the  name  TouSatoi 
was  lengthened  from  TSa7o«.(‘*)  The  latter  derivation  may  be 
compared  with  that  of  the  medieval  chroniclers,  who  traced  the 
Egyptian  Pharaohs  to  the  island  of  Pharos.  Other  mythologists 
made  Judaeus  and  Hierosolymus  the  sons  of  the  Egyptian  god 
Typhon.{“*) 

Hellanicus  transferred  some  of  the  attributes  of  Semiramis 
to  an  ancient  queen  Atossa,  whom  he  described  as  assuming 
male  attire,  as  introducing  the  use  of  eunuchs,  as  martial  in  her 
habits,  and  as  subduing  many  nations.  (*^) 

The  foundation  of  Babylon  was  attributed  by  some  writers 
to  Belus,  not  to  Semiramis.  Abydenus  made  him  the  first  king 
of  Assyria,  and  interposed  five  kings  between  him  and  Ninus.(*^) 
According  to  Syncellus,  Belus  was  the  immediate  predecessor 


(58)  Oros.  i.  4.  The  prevalence  of  marriages  between  mothers  and 
sons  among  the  Magi  is  stated  in  an  extract  attributed  to  Xantbus, 
Fragm.  Hist.  Gr.  vol.  i.  p.  43.  This  custom  of  the  Magi  is  carried  still 
further  by  Catullus ; — 

Ham  magus  ex  matre  et  nato  gignatur  o^rtet. 

Si  vera  eat  Persarnm  impia  relligio. — Carm.  90. 

The  practice  of  incest  is  attributed  to  the  barbarians  generally  by  Eurip. 
Androm.  173 — 6.  Ptolemy,  Tetrabibl.  ii.  3,  considers  incest  with  mothers 
as  characteristic  of  the  nations  of  Southern  Asia. 

(59)  Ammian.  Marcellin.  liv.  6,  § 17  ; Claudian,  Entrop.  i.  339 — 345, 
attributes  the  invention  to  Semiramis,  or  to  the  Parthians.  Hellanicus, 
fragm.  169,  ed.  C.  Muller,  assigned  it  to  the  Babylonians  ; Clearchus  to  the 
Medes,  Athen.  xii.  p.  514  D.  An  etymological  mythus  in  Steph.  Byz.  in 
SiraSa  gives  it  to  the  Persians.  Xenophon  ascribe  the  use  of  eunuchs  as 
a bodyguard  of  the  Persian  kings  to  the  institution  of  Cyrus,  Cyrop.  vii. 
5,  § 60 — 6.  Josephus  says  that  Nebuchadnezzar  made  some  01  the 
Jewish  youths  eunuchs.  Ant.  x.  10,  1. 

(60)  Steph.  Byz.  in  'lovDai'a  : Fragm.  Hist.  Gr.  vol.  iv.  p.  364. 

(61)  Hist.  V.  2.  (63)  Plut.  de  Is.  et  Osir,  31. 

(63)  Fragm.  163a  et  b,  ed.  Muller. 

(64)  Fragm.  Hist.  Gr.  vol.  iv.  p.  284. 
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of  Ninus;  and  he  was  generally  regarded  in  later  times  as  a 
primitive  king  of  Babylon,  f®*)  His  name  was  connected  with 
the  lofty  temple  in  the  middle  of  the  city ; a gate  of  Babylon 
was  likewise  called  after  him,(®*)  and  he  was  regarded  as  the  pri- 
mitive teacher  of  astronomy  to  the  Assyrians.!®^)  Belus  is  the 
Hellenized  form  of  Baal,  who  was  worshipped  in  Syria  as  well 
as  in  Assyria.  (®®)  The  early  mythology  of  the  Greeks  connected 
Belus  with  Africa,  rather  than  with  Asia.  Thus  /Eschylus,  in  his 
tragedy  of  the  Supplices,  describes  Belus,  the  son  of  Libya,  as 
the  father  of  .^gyptus  and  Danaus.(®®)  According  to  Apollo- 
doru8,(^“)  Agenor  and  Belus  were  the  sons  of  Neptune  and 
Libya;  Agenor  became  king  of  Phoenicia,  and  Belus  king  of 
Eg}rpt.  The  early  logographcr,  Pherecydes,  likewise  establishes 
an  affinity  between  Agenor,  Belus,  .^Egyptus,  and  Danaus, 
though  by  different  links.  ('')  Pausanias  explains  the  presence 
of  Belus  at  Babylon,  by  saying  that  he  derived  his  name  from 
the  Egj^tian  Belus,  son  of  Libya.(^®)  Writers  of  the  historical 
school  transferred  him  to  Asia : thus  Herodotus  places  his  name 
both  among  the  primitive  rulers  of  Persia  and  in  the  series  of 
the  Hcraclide  kings  of  Lydia  ;{^®)  Virgil  makes  him  the  father 
of  Dido,  and  the  first  of  the  Tyrian  kings  ;(^®)  Alexander  of 


(65)  Babriua,  part  i.  prooetn.  ii.,  saya  that  the  Aesopian  fable  was 
invented  by  the  ancient  Asayriana,  ot  npiv  nor’  €n'i  Ni'eou  re  itoi  BijXov. 

(66)  Herod,  i.  181,  iii.  166,  158.  Diodorua,  ii.  8, 9,  atatea  that  Jupiter 
was  called  Belua  by  the  Babyloniana.  This  statement  recurs  in  Aeatn.  ii. 
24.  Some  precious  atones  found  in  Assyria  received  the  name  of  Belus, 
from  the  great  god  of  the  country,  Plin.  xizvii.  65,  58. 

(67)  See  above,  p.  268. 

(68)  See  Dr.  W.  Smith’s  Diet,  of  the  Bible,  in  Baal ; Winer,  in  Baal 
and  Bel. 

{(»))  Suppl.  314 — 20.  Pausanias  mentions  a monument  of  ..Eiiyptus, 
the  eon  of  Belus,  at  Patrte,  where  he  took  refuge,  in  order  to  avoid  Danaus 
at  Argos,  vii,  21,  § 13. 

(70)  i.  4.  (71)  Fragm.  Hist.  Gr.  vol.  i.  p.  83,  fr.  40. 

{72)  iv.  23,  § 10. 

(73)  i.  7,  vii.  61.  160.  He  says  that  the  Persians  were  originally  ealled 
Ceplienes  by  the  Greeks,  from  their  king  Cepheus,  son  of  Belus  j that 
Perseus,  the  son  of  Jupiter  and  Danae,  married  Andromeda,  daughter  of 
Cepheus,  and  that  bis  son  Perseus  gave  his  name  to  the  nation. 

(74)  Ain.  i.  622,  729. 
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Ephesus,  an  author  couteniporaiy  with  Cicero,  spoke  of  Belus 
as  the  founder  of  towns  in  the  island  of  Cyprus. 

The  early  Greeks  were  acquainted  with  the  Phoenician  and 
Egyptian  coasts ; but  they  knew  nothing  of  Central  Asia.  Strabo 
thinks  that  Homer  was  ignorant  of  the  Assyrian  and  Median 
empires ; for  that  if  he  had  heard  of  the  wealth  of  Babylon  and 
Nineveh  and  Ecbatana,  he  would  have  mentioned  it,  as  he 
mentioned  the  wealth  of  Pheenieia  and  of  the  Egyptian  Thebes.  ("*) 
The  same  writer  discredits  the  accounts  of  primitive  Oriental 
history  given  by  Herodotus  and  the  early  Greek  authors.  (^) 
Although  Nebuchadnezzar  reigned  over  Assyria  from  604'  to 
561  B.C.,  and  was  therefore  eontemporary  with  Solon;  and 
although  he  twice  took  Jerusalem,  laid  siege  to  Tyre,  and  ad- 
vanced as  far  as  Egypt ; yet  his  name  and  exploits  were  unknown 
to  the  early  Greeks.  The  only  Greek  writer  stated  to  have 
mentioned  him  is  Megasthenes,  who  lived  about  300  b.c.  ; and 
he  assigns  to  Nebuehadnezzar  the  fabulous  exploit  of  having 
subdued  North  Africa  and  Iberia.  (*®) 

A fragment  of  Alcscus,  ingeniously  restored  by  Otfried 
Miillcr,  describes  the  ixjct’s  brother,  Antimenidas,  as  having 
fought  in  the  army  of  the  Babylonians.  This  event  is  referred 
by  ^liiller  to  one  of  the  western  expeditions  of  Nebuchadnezzar ; 
but  AIcjeus  docs  not  appear  to  have  mentioned  the  name  of  the 
Babylonian  king  under  whom  his  brother  fought.  (^*) 

The  only  Assyrian  kings  between  Ninus  and  Sardanapalus, 
of  whom  we  have  anything  beyond  the  name,  owe  this  compa- 
rative fame  exclusively  to  their  being  brought  into  connexion 
with  the  Greek  mythology.  Perseus,  the  son  of  Uanae,  having 
been  defeated  by  Bacchus,  the  son  of  Semele,  is  reported  to 
have  landed  on  the  Assyrian  coast  with  1000  ships,  and  to  have 


(75)  Steph.  Bjz.  in  A(i>n;dac;  Meineke,  Anal.  Alex.  p.  375. 

(j6)  IT.  3.  § 23.  (77)  xi.  6,  § 2,  3. 

(78)  Ap.  Joseph.  Ant.  x.  11,  1;  Contr.  Apion.  i.  20;  Syncell.  70I.  i. 
p.  419,  ed.  Bonn. 

(79)  See  Bheinischca  Museum,  1827,  p.  287. 
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taken  refuge  with  king  Belimus,  in  the  640th  year  after  the 
foundation  of  the  Assyrian  Empire. (*®)  At  a later  date,  the  ex- 
pedition of  the  Argonauts  occurred  during  the  reigns  of  the 
Assyrian  kings  Panyas  and  hlithrveus,(^')  the  latter  of  whom 
reigned  a thousand  years  after  Scmiramis.(^^)  According  to 
Diodorus  and  Cephalion,  the  Trojan  "War  took  place  during  the 
reign  of  Teutamus,  the  successor  of  Mithraeus ; Priam  was  a 
satrap  of  the  Assyrian  Empire,  and  sent  to  Teutamus  for  assist- 
ance after  the  death  of  Hector ; Cephalion  even  gives  the  text 
of  the  letter  in  which  this  request  was  made.  Teutamus  granted 
the  request,  and  despatched  Memnon,  the  son  of  Tithonus,  with 
an  army,  to  his  assistance.  (^)  Syncellus  states  that  Babius, 


(80)  Cephalion,  ap.  Fragm.  Hist.  6r.  vol.  ill.  p.  626. 

(81)  Ibid.  (82)  Ibid. 

(83)  Diod.  ii.  22 ; Cephalion,  ib.  Compare  Syncellus,  vol.  i.  p.  286, 
Bonn.  Diodorus  says  that  Teutamus  was  the  twentieth  king  from  Ninyas. 
According  to  the  Greek  account,  Tithonus  and  Priam  were  brothers,  sons 
of  Laomedon,  Diod.  ir.  76.  The  Homeric  hymn  to  Venus,  v.  219 — 239, 
describes  Tithonus,  of  the  royal  family  of  Troy,  as  being  carried  away  by 
Aurora,  and  becoming  her  companion ; but  does  not  make  him  the  father 
of  Memnon.  Accoruing  to  the  ancient  epic  account  in  the  .^Ethiopia  of 
Arctinus,  copied  by  Quintus  Calaber,  in  his  second  book  (see  Thirlwall  in 
Phil.  Mus.  vol.  i.  p.  147),  Memnon,  the  ^Ethiopian,  the  son  of  Aurora, 
comes  to  Troy  from  the  borders  of  Ocean,  and  is  there  slain  by  Achilles. 
He  is  a purely  mythical  personage,  and  has  no  connexion  either  with 
Tithonus  or  with  the  Assyrian  Empire.  The  account  in  the  Chrestomathia  of 
Proclus  is,  M€fxvav  6c  6 ’Hour  vios  cywv  ^i^MUOTorcvicr^r  iravonXiav  irapayiviTai 
roU  TptKTi  fiorfiTjaav.  This  view  of  Memnon  is  rendered  in  the  verse  of 
Virgil : — 

‘ Eoasque  acies,  et  nigri  Memnonis  anna.' — .En.  i.  489. 

Compare  Heyne,  Exo.  lix.  Hesiod  placed  the  tomb  of  Memnon  in  Phrygia, 
in  accordance  with  the  cyclical  legend,  Fragm.  p.  292,  ed.  Marckschetrel. 
.lElian,  Hist.  An.  v.  1,  likewise  speaks  of  the  tomb  of  Memnon  in  the 
Troad.  It  was  on  the  banks  of  the  uEsepua,  Pans.  x.  31,  S 6 ; Oppian,  de 
Aucup.  i.  6.  Subsequently,  however,  the  monuments  of  Memnon  were 
transferred  to  other  parts  of  Asia.  Aristotle,  Pepl.  56,  describes  Memnon, 
the  son  of  Tithonus  and  Aurora,  as  buried  on  the  banks  of  the  Belus  in 
Syria.  According  to  Josephus,  Bell.  Jud.  ii.  10,  §2,  there  was  a monu- 
ment of  Memnon  on  the  river  Beleus,  not  far  from  Ptolemais,  in  Syria  (Ace 
or  Acre).  Oppian,  Cyneg.  ii.  160,  places  the  temple  of  Memnon  in  Assyria. 
Susa  was  likewise  denominated  the  Memnonian  city,  and  its  acropolis  and 
palace  were  called  after  Memnon 's  name,  Welcker,  Ep.  Cyclus,  vol.  ii. 
p.  214.  It  was  likewise  said  to  have  been  founded  by  Tithonus,  the  father 
of  Memnon,  Strab.  xv.  3,  § 2.  According  to  Hygin.  fab.  223,  the  palace 
of  Cyrus  at  Ecbatana,  one  of  the  Seven  Wonders  of  the  World,  was  built  by 
Memnon.  Memnon  was  described  as  coming  from  Susa  to  Troy,  Paus.  x. 
31,  7.  This  must  have  been  a Greek  fiction.  The  Eithiopes  of  Homer 
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otherwise  Teutamus,  or  Tautanes,  the  Second,  called  by  the 
Greeks  Tithonus,  a later  king,  sent  his  son  Memnon  to  assist 
Priam ; and  he  adds  that  it  was  to  this  king  that  the  letter  of 
Priam  was  addressed.  (**) 

The  account  of  the  connexion  between  Memnon  and  Teu- 
tamus appears  to  have  been  derived  from  Ctesias ; and  to  the 
account  of  Ctesias  we  may  probably  trace  the  theory  of  Plato 
respecting  the  origin  of  the  Trojan  War,  who,  in  his  treatise  of 
Laws,  states  that  the  Trojans,  relying  on  the  assistance  of  the 
Assyrians  of  Nineveh,  provoked  the  aggression  of  the  Greeks. 

The  story  of  Memnon  coming  to  the  aid  of  Priam  was  en- 
grafted on  Assyrian  history  by  the  license  of  Greek  mytholo- 
gists,(“)  as  the  story  of  Helen  and  Proteus  was  engrafted  upon 
Egyptian  history;  and  {is  the  story  of  .^neas  was  engrafted 
upon  Homan  history.  Belus,  Ninus,  and  Semiramis  were  of 
Oriental  origin,  though  moulded  by  Greek  fiction ; the  same 
remark  likewise  applies  to  the  last  king  Sardanapalus,  whose 
death  on  the  pyre  has  been  by  some  critics  derived  from  the 
representation  of  an  Assyrian  divinity.  (®^) 

Callisthenes,  the  contemporary  of  Alexander  the  Great, 


and"  of  the  early  epic  poets  were  a nation  which  lived  at  the  extremity  of  the 
world,  on  the  wores  of  the  circumfluous  ocean ; see  Volcker's  Homerische 
Ocographie,  ^ 87.  Hence  the  black  races  to  the  east  and  south  of  Egypt 
were  called  .Ethiopians  ; Memnon  was  made  a negro ; and  his  name  was 
introduced  into  the  Greek  mythology  of  Egypt  j see  Welcker,  ib.  p.  211  j 
Thirlwall,  ib.  p.  152.  Esohyliu,  From.  807,  speaks  of  a black  tribe  at  the 
extremity  of  the  earth,  near  the  river  Ethiops. 

(84)  Syncell.  vol.  i.  p.  293,  Bonn.  Compare  Des  Vignoles,  vol.  iL 
p.  286—270. 

(85)  De  Leg.  iii.  6,  p.  685.  This  may  be  compared  with  the  theory  of 
Thucydides,  that  the  Trojan  War  was  owing  to  tlie  overweening  power  of 
Agamemnon,  i.  9.  In  both  cases,  the  object  is  to  find  a more  probable 
cause  than  the  abduction  of  Helen. 

(86)  Niebuhr,  indeed,  holds  that  the  account  of  the  kingdom  of  Troy 
being  ^ fief  of  the  Assyrian  Empire  of  Nineveh,  and  of  the  king  of  Troy 
being  a vassal  of  the  Assyrian  king,  is  ‘ a correct  historical  idea,’ Lectures 
on  Ancient  Histoty,  vol.  i.  p.  24.  ed.  Schmitz  ; but  Welcker  justly 
denies  it  any  historical  foundation,  Ep.  Cyclus,  vol.  ii.  p.  213. 

(87)  See  K.  O.  Muller,  Sandon  und  Sardanapal,  in  the  Bheinisches 
Museum,  vol.  iii.  p.  22  (1829) ; Movers,  Fhonizier,  vol.  i.  p.  458  (1841), 
vol.  ii.  p.  289  (1849). 
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stated  in  his  history  of  Persia,  that  there  were  two  kings  named 
Sardanapalus,  one  of  whom  was  energetic  and  brave,  while  the 
other  wa.s  effeminate.  (*^)  This  contrivance  for  reconciling  the 
discordances  of  fiction  was  often  employed  by  the  ancients ; but 
we  know  nothing  from  any  other  quarter  of  a warlike  Sardana- 
palus. 

The  other  obscure  kings  who  were  enumerated  by  Ctesias, 
and  whose  names  arc  probably  preserved  in  the  extant  lists  of 
Eusebius  and  Syncellus,  resemble  the  obscure  kings  in  the 
Egyptian  lists  of  Herodotus  and  Diodorus.  They  performed 
nothing  worthy  of  record,  and  therefore  their  reigns  are  a his- 
torical blank.  Such  is  the  apology  made  for  the  barrenness  of 
the  traditionary  aecount.  It  is,  however,  an  entire  mistake  to 
suppose  that  because  the  king  of  a great  empire  is  weak  and  in- 
dolent, his  reign  will  be  devoid  of  events.  His  weakness  and 
his  indolence  may  prevent  him  from  attacking  his  neighbours ; 
but  they  may  induce  his  neighbours  to  attack  him,  or  may 
tempt  his  subjects  to  rebel  against  him.  Experience  has  proved 
that  the  reigns  of  weak  sovereigns  arc  by  no  means  uneventful. 
The  fall  of  the  Assyrian  Empire  itself  is  ascribed  to  the  contempt 
of  Sardanapalus  inspired  into  Arbaces  the  satrap,  by  seeing  him 
sniuning  among  the  women.  (*®) 


(88)  Photius  and  Suidas  in  ^piavairaXos.  Compare  Geier,  Alex.  Hist. 
Script,  p.  21rl.  The  statement  as  to  the  existence  of  two  Sardanupali  is  cited 
from  the  Persica  of  Hellanicus  in  Schol.  Aristoph.  At.  1(J22,  Fragra.  Hist. 
Gr.  Tol.  i.  p.  67  ; but  the  Scholiast  appears  to  have  mistaken  Hellanicus  for 
Caili»theDC8  t the  story  of  the  efi'emmate  king  Sardanapalus  was  probably 
unknown  in  Greece  at  the  time  of  Hellanicus.  Hesyehius.  in  v.,  states  that 
there  were  two  Sardauapali.  Tt  is  possible  that  the  idea  of  a warlike 
Saroanapalus  may  have  arisen  from  a eon  fusion  with  Niuus.  We  know 
from  the  versc.s  of  Phoenix  already  cited,  that  Ninus  and  Sardanapalus 
were  sometimes  confounded.  Hyginus,  fab.  has  the  following  pas- 
sage: Semirauiis  in  Uuby  Ionia,  eyuo  araisiro,  in  pyram  se  conjecil.  For 
equo  amUitOt  we  must  read  either  eguo  admisso  or  regno  amisso;  but  in 
either  case  we  must  suppose  a confusion  between  Semiramis  and  Sardana- 
palus. A confusion  of  Nitoeris  and  Semiramis  has  been  pomted  out  above, 
p.  398,  n 5.  The  hypothesis  of  a double  Sardanapalus  has  been  adopted 
bv  niatiy  modern  critics,  in  order  to  remove  chronological  difllculties, 
\Vi.itr,  13.  H.  W . art.  Airgrien,  vol.  i.  p.  122.  The  hypothesis  of  a double 
Ninus  will  be  mentioned  below,  p.  420.  Lareher  supposes  that  there  were 
several  queens  named  Semiramis,  Herod,  i.  note  437.  Mr.  Kawliusou  sup- 
poses two  queens  of  that  name,  Herod,  vol.  1.  p.  322. 

(89)  Aristot.  Pol.  T.  10 ; Diod.  ii.  24. 
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The  discordance  between  the  accounts  of  the  profane 
writers  of  antiquity,  respecting  the  history  of  the  Assyrian 
Empire,  is  so  great,  that  it  is  scarcely  possible  to  institute  any 
comparison  between  them.  They  seem  to  relate  to  different 
countries ; so  rare  are  the  points  of  agreement.  They  differ  in 
the  duration  of  the  empire ; the  time  and  mode  of  its  foundation ; 
the  time  and  mode  of  its  overthrow ; the  names  of  the  kings, 
their  acts,  and  the  duration  of  their  reigns.  In  this  state  of 
confusion  and  conflict,  modem  ehronologists,  starting  from  the 
assumption  that  the  traditionary  accounts  are  substantially  true, 
have  acted  upon  the  principle  adopted  by  a court  of  justice  in 
construing  written  instruments,  that  it  will  give  effect  to  as 
much  of  the  document  as  it  can,  ' ut  res  magis  valeat  quam 
percat.’  They  have  therefore  attempted  to  harmonize  these 
aecounts  as  far  as  is  practicable ; and  for  this  purpose  they  have 
resorted  to  two  contrivances.  They  have,  as  in  other  cases  of 
discordant  testimony,  multiplied  the  subject,  and  distributed  the 
evidence.  They  have  supposed  a double  Assyrian  Empire  in 
relation  to  time — an  old  and  a new  empire : they  have  likewise 
supposed  a double  Assyrian  Empire  in  relation  to  space — one 
empire  whose  capital  is  Nineveh,  another  empire  whose  capital 
is  Babylon.  Grant  these  hypotheses,  and  four  discordant 
schemes  of  Assyrian  history  are  provided  each  with  a separate 
compartment. 

Dcs  Vignoles,  in  his  work  on  the  Chronology  of  Sacred 
History,  exhibits  at  length  his  arrangement  of  the  Assyrian 
dynasties,  from  the  foundation  of  the  empire  to  its  final  extinc- 
tion. He  places  first  the  old  Assyrian  Empire,  of  1459  years, 
beginning  with  Belus  and  Ninus,  and  ending  with  Sardana- 
palus,  whom  he  supposes  to  have  reigned  from  915  to  900 
B.c.(^)  He  adopts  the  account  of  Ctesias  and  other  Greek 
writers,  that  Arbaces  with  the  assistance  of  the  Medes  de- 
throned Sardanapalus ; but  instead  of  assuming  that  Baby- 
lon and  Ninus  became  subject  towns  of  the  Median  capital 

(90)  Chronologic  de  THistoire  Sainte,  vol.  ii.  p.  7,  210,  281. 
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Ecbatana,  he  supposes  Bclesys,  the  confederate  of  Arbaccs, 
to  have  been  appointed  Governor  of  Babylon,  without  tribute, 
and  to  have  been  succeeded  by  a line  of  virtually  indepen- 
dent satraps,  down  to  Nabonassar,  who  in  747  b.c.  declared 
himself  King  of  Babylon.  (**)  He  makes  no  attempt  to  supply 
the  names  of  these  semi-independent  rulers.  The  kings  be- 
tween Nabonassar  and  Cyrus  in  the  Astronomical  Canon  from 
from  747  b.c.  downwards  are  considered  by  Des  Vignoles  as 
kings  of  Babylon  exclusively.  (**)  With  regard  to  Nineveh,  he 
supposes  that  after  the  death  of  Sardanapalus  it  became  the 
capital  of  a second  Assyrian  kingdom  founded  under  a second 
King  Ninus.  The  name  of  Ninus,  the  founder  of  the  second 
Assyrian  Empire,  is  obtained  from  a fragment  of  Castor,  the 
chronographer,  who  probably  lived  about  the  time  of 
Cicero :(”)  but  with  this  single  exception  no  king  of  the  second 
Assyrian  Empire  of  Nineveh,  subsequent  to  Sardanapalus,  is 
mentioned  in  any  profane  writer.  The  list  of  Assyrian  Nine- 
vitc  kings  in  Des  Vignoles,  after  Ninus  the  Second,  first  pre- 
sents a chasm  of  more  than  a century,  and  is  then  filled  up  with 
the  names  of  Assyrian  kings,  incidentally  mentioned  in  the 
sacred  history  of  the  Jews,  beginning  with  Phul  or  Pul,  and 
ending  with  Esarhaddon.  He  supposes  Esarbaddon  to  have 
been  the  last  of  the  Ninevite  kings  of  the  second  Assyrian  Em- 
pire ; to  have  transferred  the  seat  of  his  empire  to  Babylon  in 
6S0  B.c.,  and  to  have  consolidated  the  Ninevite  and  Babylonian 
kingdoms,  which  thus  again  became  one  Assyrian  kingdom  from 
680  to  538  B.c.(»*) 

According  to  the  scheme  of  Assyrian  chronology  adopted  in 
the  Ar(  de  verifier  lee  Batet,  Euechous,  the  successor  of  Nim- 
rod, is  king  of  Babylon.  He  and  his  successors  are  kings  of 
Babylon  from  2575  to  1903  B.c.  In  this  year,  Belus,  who  had 


(91)  lb.  p.  878.  (92)  Ib.  p.  11,  367. 

(93)  KOTok^yofuv  rVt  Niiw  rhv  itai<^aii€vov  rfi»  ^(rCKetar  napa  2ap8ai*a- 
troXXov,  Castor,  ap.  Sjncell.'Tol.  i.  p.  387,  Bonn. 

(94)  Ib.  p.  82.3, 389. 
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ruled  over  Assyria  for  30  years,  conquers  Babylon,  and  annexes 
it  to  his  kingdom.  Belus  is  succeeded  by  Ninus  and  Semi* 
ramis,  and  the  joint  kingdom  of  Assyria  and  Babylon  lasts  from 
1993  to  793  B.C.,  when  Empacmes  or  Eupales,  otherwise  called 
Sardanapalus,  is  dethroned  by  Arbaces  and  Belesys ; and  the 
kingdom  was  again  divided:  the  kingdom  of  Assyria  being 
governed  by  Phul,  the  kingdom  of  Babylon  by  Belesys.  The 
former  kingdom  was  overthrown  by  the  Medes,  in  the  reign  of 
Chinaladauus,  also  called  Sarak  and  Sardanapalus,  in  625  B.c. : 
the  latter  kingdom  lasted  until  the  reign  of  Nabodanius,  when 
it  was  overthrown  by  Cyrus  (538  b.c.)(*®)  According  to  this 
hypothesis,  there  is  first  a separate  kingdom  of  Babylon ; then 
there  is  a kingdom  of  Assyria  including  Babylon;  afterwards 
there  are  separate  kingdoms  of  Assyria  and  Babylon  in  parallel 
lines  until  625  b.c.,  at  which  year  the  kingdom  of  Assyria  be- 
comes extinct,  but  the  kingdom  of  Babylon  lasts  87  years 
longer,  until  538  B.c. 

These  conjectural  plans  of  Assyrian  history  may  serve  to 
exemplify  the  manner  in  which  the  subject  is  treated  by  modem 
critics.  Every  successive  critic  exercises  the  same  latitude  of 
discretion  in  the  construction  of  hypotheses,  but  each  rejects 
the  views  of  his  predecessors,  and  propounds  a new  scheme  of 
his  own.  Thus  Larcher  identifies  Sardanapalus  with  Phul,  and 
places  him  at  765  b.c.(**)  He  considers  Nabonassar  as  the 
founder  of  the  kingdom  of  Babylon  in  747  b.c.,  and  makes 
Semiramis  his  wife,{*^)  Volney  adopts  another  system  of  Assy- 
rian chronology  ;(**)  Clinton  a fourth,  (**)  and  Mr.  Rawlinson  a 
fifth.  (’“)  Mr.  Clinton  has  quite  a peculiar  arrangement.  He 


(95)  See  Art  de  vdrifier  lee  Dates  (Paris,  1819,  8vo),  tom.  ii.  p.  338 — 
364. 

(96)  Trad.  d’Hdrodote,  tom.  vii.  p.  148,  595.  Larcher  holds  that  the 
era  of  NaboDassar  marks  the  commencement  of  Babylonian  independence, 
ib.  p.  158,  167. 

(97)  Ib.  p.  167,  171,  182. 

(98)  (Euvres,  p.  409—514  (ed.  1837). 

(99)  Fast.  Hell.  vol.  i.  App.  c.  4. 

(100)  Herodotus,  voL  i.  p.  432. 
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supposes  a separate  kingdom  of  Babylon,  which  both  begins 
and  ends  before  the  Ninevite  kingdom  of  Assyria.  The  chro- 
nology of  this  separate  Babylonian  kingdom  is  thus  stated  by 
him : — 


Conquest  of  Babylon  by  the  Medes 

TBAB8. 

B.c. 

8 Median  kings 

. 224 

2233 

11  kings  ..... 

. 69 

2009 

49  Chaldeeans  .... 

. 458 

1940 

9 Arabians  .... 

. 245 

1482 

Ended  ..... 

• 

1237 

Total  duration  . 

. 996 

The  chronologicil  scheme  for  the  parallel  Ninevite  kingdom 

of  Assyria  is  stated  as  follows  : — By  ‘ the  Empire’  is 

meant  the 

union  of  Nineveh  and  Babylon  under  one 

king 

TSABS. 

B.c. 

Ninus — Assyrian  monarchy 

. 

2182 

Before  the  Empire 

. 675 

1912 

During  the  Empire,  24  kings 

. 526 

1237 

Sardanapalus  .... 

876 

After  the  Empire,  6 kings  . 

. 105 

711 

Capture  of  Nineveh  . 

606 

Total  duration  . 

. 1306 

The  reader  will  observe  that  the  kingdom  of  Babylon  is 
made  to  end  in  the  year  at  which  the  Assyrian  ‘ Empire’  is 
made  to  begin.(’®')  Nevertheless,  Mr.  Clinton  states  that 
Babylon  had  always  kings  of  her  own  &om  the  earliest  times ; 
and  he  arranges  the  kings  of  the  astronomical  canon  from 
Nabonassar  to  Nebuchadnezzar,  in  a parallel  column  to  the 
Assyrian  kings  from  Pul,  7 69  B.C.,  to  the  capture  of  Nineveh  in 
606  B.c.  He  identifies  Sardanapalus  with  the  Assyrian  (not 
the  Babylonian)  king  Nabuchodonosor,  and  places  him  at 
630  B.c.(i‘») 

(loi)  See  Clinton,  ib.  p.  282.  (102}  Ib.  p.  278. 
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§ 8 It  is  possible  that  Nineveh  and  Babylon  may  at  certain 
periods  have  been  each  the  seat  of  an  independent  kingdom ; 
but  there  is  no  evidence  of  such  a fact.  Herodotus  considered 
Nineveh  to  have  been  the  original  capital  of  the  Assyrian 
Empire,  and  after  its  downfall  to  have  been  succeeded  by 
Babylon.(*“)  lie  calls  Sardanapalus  king  of  Nineveh.  (*®‘)  He 
describes  Phraortes,  king  of  Media,  as  making  an  expedition 
against  the  Assyrians  of  Nineveh,  who  formerly  were  masters 
of  all  that  eountry,  but  whose  allies  had  then  revolted  from 
them  ; and  as  losing  his  life  and  army  in  the  enterprise.  It  is 
further  stated  that  Cyaxares,  the  son  of  Phraortes,  made  an  expe- 
dition against  Nineveh,  in  order  to  avenge  his  father’s  death  ; 
but  that  while  he  was  besieging  the  city  he  was  attacked  by  an 
invading  army  of  Scythians ; that  a battle  between  the  Medes 
and  Scythians  ensued,  in  which  the  Medes  were  defeated ; and 
that  they  lost  the  Empire  of  Asia  for  twenty-eight  years. 
Herodotus  proceeds  to  relate  that  when  the  Medes  had  reco- 
vered their  empire,  and  reduced  the  nations  over  which  they 
liad  previously  ruled,  they  took  Nineveh,  and  subjugated  the 
Assyrians  with  the  exception  of  the  province  of  Babylon. ('*') 
Herodotus  considers  queen  Nitocris,  with  her  husband  Laby- 
netus,  and  her  son  of  the  same  name,  who  reigned  over  Babylon 
after  the  destruction  of  Nineveh  by  the  Medes,  to  be  the  heads 
of  the  Assyrian  Empire.  He  likewise  appears  to  consider 
Semiramis,  who  was  queen  of  Babylon  five  generations,  or  about 
150  years,  before  Nitocris,  and  many  kings  of  the  same  city,  as 
Assyrian  rulers.  ('“*) 


(103)  dt  'Airavplrfs  t<rr\  ri  fuv  kov  Km  SWa  TrnXlapnTa  fiiyoKa  ffo>Xd' 
tA  Ac  ovoitatTT^TaTov  xal  ItTxyp&raroVi  ical  ^v6a  (Tipt,  N.tov  amtrraTov  ytvopxviji, 

ra  ^turiXrfta  xarccrr^icff,  BapivXoVf  i.  178.  TLc  seat  of  the  king's  palace, 
in  an  Uriental  country,  is  the  seat  of  government. 

(104)  ii.  150.  , (105)  i.  102 — 106. 

(106)  i.  18t,  187,  188.  In  0.  187,  ho  describes  Nitocris  as  making  a 
tomb  for  herself,  with  an  inscription  beginning  thus : tCjv  tiv  <prC  Corrpos 
yivofit'yuu  HafivXapos  ^aaiXtoiy  fjv  tmavtirrj  j^pijpaTw.  In  c.  188,  he  says  that 
Cyrus  made  war  on  the  son  of  this  Nitocris,  7x“*'  ” voO  irarpot  tov  iavriw 
Toi/yofia  Xa^vyrjTov  sal  *A(ravpiuy  dp)^rjy,  habynetus  the  Babylonian, 
mentioned  in  i.  71,  appears  to  be  the  husband  of  Nitocris. 
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The  account  of  Ctesias  is,  that  Ninus  was  the  founder  of 
Nineveh,  and  his  wife  Semiramis  of  Babylon ; but,  like  Hero- 
dotus, he  supposes  Nineveh  to  be  the  seat  of  Assyrian  govern- 
ment, for  the  pyre  of  Sardanapalus,  the  last  king,  is  at  Nineveh, 
not  at  Babylon. He. conceives  the  Empire  of  Central  Asia 
to  have  passed  from  the  Assyrians  to  the  Medes  at  the  death  of 
Sardanapalus  ; and  Arbaces  to  have  been  the  first  king  of  the 
Median  dynasty  which  governed  Assyria  as  a subject  pro- 
vince. (’“*)  Eusebius  and  Syucellus  suppose  a single  conti- 

nuous line  of  Assyrian  kings  to  reach  from  the  earliest  times 
to  Sardanapalus:  but  they  indicate  no  distinction  between  a 
Ninevite  and  a Babylonian  kingdom. ('®*)  The  only  trace  of  a 
distinction  between  the  two  is  to  be  found  in  Herodotus,  who 
describes  Cyaxares  as  taking  Nineveh,  and  reducing  all  the 
Assyrians,  with  the  exception  of  Babylon  and  its  district,  in 
COO  B.c.  He  seems  to  have  supposed  that  Babylon  retained  its 
independence,  as  head  of  a fragment  of  the  Assyrian  Empire, 
until  538  b.c.,  when  it  was  taken  by  Cyrus.  His  narrative, 
however,  excludes  the  idea  that  Nineveh  and  Babylon  were  ever 
at  the  same  time  the  seats  of  independent  kingdoms.  Pliny 
declares  that  Babylon  was  long  the  capital  of  the  Chaldcean 
nations. 

There  is  a statement  in  the  apocryphal  book  of  Tobit,  which, 
assuming  it  to  be  historical,  would  prove  that  Babylon  and 
Nineveh,  if  not  heads  of  independent  kingdoms,  were  at  least 
rival  cities,  and  sometimes  made  war  upon  each  other.  The 
statement  is,  that  Nineveh  was  captured  by  Nebuchadnezzar 
and  Ahasuerus,  kings  of  Babylon,  during  the  lifetime  of 
Tobit.C’*)  This  statement  differs  from  that  of  Herodotus,  re- 

(107)  Diod.  ii.  26—28.  Diodorus,  indeed,  is  not  clear;  for  he  speaks 
of  Ninus  bein;;  upon  the  Euphrates.  Herod,  ii.  150,  likewise  calls  Sarda- 
napalus king  of  Nineveh. 

(108)  Diod.  ii.  32.  (109)  Clinton,  F.  H.,  vol.  i.  p.  267. 

(110)  Babylon  Cbaldaicaram  gentium  caput  din  summam  claritatem 
obtinuit  in  toto  orbe,  vi.  30. 

(111)  c.  IS,  ad  fin.  Ahasuerus  in  this  passsge  is  construed  to  mean 
Cyazares.  See  Winer,  art.  Ahatuenu.  But  Cyazarea  was  not  king  of 
Babylon. 
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specting  the  capture  of  Nineveh  by  Cyaxares  and  the  Medes. 
The  ordinary  receipt  for  reconciling  these  two  statements  would 
be  to  assume  tliat  they  refer  to  two  different  sieges.  Mr. 
Clinton,  however,  resorts  to  another  expedient.  He  compounds 
them  into  one,  and  declares  that  Nineveh  was  taken  by  the 
united  forces  of  the  Medes  and  Babylonians.  (“*) 

During  the  Jewish  captivity,  commencing  from  the  reign  of 
Nebuchadnezzar,  in  60-t  b.c.,(’*®)  Babylon  was  the  seat  of  the 
Assyrian  government  until  it  was  taken  by  Cyrus,  and  incor- 
porated with  the  Persian  Empire.  The  captive  Jews  were 
transported  to  Babylon  or  its  neighbourhood,  and  there  esta- 
blished themselves ; the  colony  remained  in  this  district,  until 
a few  of  the  tribes  availed  themselves  of  the  permission  of  Cyrus 
to  return  to  J udeea. 

Berosus,  in  the  long  extract  respecting  Nebuchadnezzar, 
cited  by  Josephus,  treats  him  throughout  as  king  of  Babylon, 
and  speaks  of  his  embellishing  the  city.('*‘) 

Syncellus  says  that,  before  the  death  of  Sardanapalus,  the 
Assyrians  held  both  the  Chaldseans  and  Modes  in  subjection  ; 
but  that  after  this  event  the  Assyrians  were  sometimes  subject 
to  the  Medes,  and  sometimes  to  the  Chaldseans.  ("®)  This 

statement,  again,  is  inconsistent  with  the  concurrent  existence 
of  two  Assyrian  kingdoms;  one  ruled  from  Nineveh,  and  the 
other  from  Babylon. 

The  account  of  Strabo  is,  that  Nineveh  ceased  to  exist  im- 
mediately after  the  overthrow  of  the  Assyrian  Empire,  and  that 
it  was  a much  Isuger  city  than  Babylon.  ("*) 

§ 9 Volney  lays  it  down,  that  the  duration  of  the  Assyrian 


(iia)  lb.  p.  275.  Mr.  Groto  think*  that  Babylon  waa  in  Rome  sort  of 
dependence  upon  Nineveh,  but  was  governed  by  kings  or  chiefs  of  its  own, 
Hist,  of  Gr.  vol.  iii.  p.  386. 

(113)  See  Dr.  Smith’s  Diet,  of  the  Bible,  art.  Captivity.  Winer,  art. 
£xil,  places  the  beginning  of  the  general  captivity  at  588  B.c. 

(114)  Fragm.  Hist.  Gr.  vol.  ii.  p.  606. 

(*  >5)  Vol.  i.  p.  387,  Bonn.  For  tup  8vo  Xoiwia',  read  tup  Sw  Xotirar. 
(116)  xvi.  1,  § 3. 
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Empire,  and  the  dates  of  its  commencement  and  termination, 
form  the  greatest  diflBculty  of  ancient  history.(”^  He  proceeds 
to  investigate  this  thorny  subject,  and  to  form  one  of  the  many 
hypothetical  schemes  of  Assyrian  chronology.  Like  other 
critics,  he  assumes  that  the  truth  lies  concealed  in  some  of  the 
extant  accounts,  and  that  the  difficulty  consists  in  its  discovery. 
But  what  if  the  problem  is  insoluble,  because  the  truth  has  been 
altogether  lost  ? 

So  far  as  notices  of  Assyrian  history  occur  incidentally  in 
the  contemporary  Jewish  chroniclers,  we  have  a firm  footing  of 
evidence  to  rest  upon.  But  the  earliest  king  of  Assyria  recorded 
in  the  Biblical  history,  is  Phul,  who  lived  about  772  b.c.  Be- 
fore this  date,  the  Assyrian  clironology  rests  exclusively  on  the 
testimony  of  the  classical  historians,  and  of  the  later  chrono- 
graphers  who  chiefly  relied  upon  their  authority.  These  are  the 
schemes  of  Herodotus,  Ctesias,  and  Berosus — inconsistent  with 
one  another,  and  equally  destitute  of  credible  attestation.  There 
is  no  valid  reason  for  supposing  that  Herodotus,  about  430  b.c., 
and  Ctesias,  about  420  b.c.,  were  able  to  obtain  authentic  ac- 
counts of  the  ancient  Assyrian  Empire,  which  Herodotus  sup- 
posed to  have  lasted  520,  and  Ctesias  to  have  lasted  1300 
years. 

With  respect  to  the  122  kings  in  Berosus,  immediately  pre- 
ceding Phul,  to  whom  average  reigns  of  a moderate  length  are 
assigned,  and  above  all,  to  the  86  kings,  beginning  with  Euechius, 
who  are  stated  to  have  reigned  altogether  34,080  years;  that  is, 
on  an  average,  390  years  each ; it  is  impossible  to  discover  any 
legitimate  ground  for  considering  them  historical.  It  should 
likewise  be  borne  in  mind,  as  illustrative  of  the  method  of 


(117)  (Envres,  p.  409. 

(118)  Appian,  Hist.  Bom.  Prtef.  9,  states  that  the  duration  of  the  As- 
syrian, Median,  and  Persian  empires  put  together  falls  short  of  900  years. 
900  years,  counted  back  from  331  B.c.,  the  date  of  the  battle  of  Arbcla, 
would  give  the  year  1231  B.c.  for  the  commencement  of  the  Assyrian 
Empire.  Macrobius,  in  Somn.  Scip.  ii.  10,  § 11,  places  Ninus  about  2000 
years  before  his  own  time,  which  was  the  6tb  century  after  Christ. 
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BerosuSj  that  he  assigued  432,000  years  to  ten  antediluvian 
kings. 

The  view  of  Berosus  expressed  by  SynceUus  is  that  he  was 
an  impostor,  who  sought  to  glorify  his  own  country  by  attribut- 
ing to  it  an  antiquity  greater  than  that  claimed  by  any  other 
nation,  and  that  his  Assyrian  chronology  was  a figment  of  his 
own  invention.  He  attributed  a similar  character  to  Manetho, 
whom  he  considered  as  the  imitator  of  Berosus.  These  opi- 
nions may  be  ascribed  to  the  wish  of  Syucellus  to  discredit  all 
schemes  of  chronology  which  could  not  be  reconciled  with  the 
Biblical  chronology : they  appear  nevertheless  to  rest  on  solid 
critical  grounds.  Berosus  seems  to  have  published  his  astrono- 
mical writings  in  the  form  of  a translation  from  a work  of  the 
primitive  king  Belus;('“)  which  fact  proves  that  he  founded 
even  his  scientific  doctrines  upon  a fabulous  basis. 

From  about  the  era  of  the  Olympiads  we  have  the  incidental 
notices  of  Assyrian  kings  in  the  historical  and  prophetic  books 
of  the  Old  Testament,  whose  dates  are  determined  by  the  syn- 
chronism of  the  Jewish  kings.  We  have  likewise  the  list  of  the 
Chaldsean  kings  from  Nabonassar,  in  747  B.c.,  to  Cyrus,  in  the 
astronomical  canon. 

The  following  is  a table  of  the  Assyrian  kings  mentioned  in 
the  Old  Testament,  together  with  their  respective  dates.  As  it 
is  compiled  from  incidental  notices  of  these  rulers,  it  cannot  be 
regarded  as  a continuous  series : — 


Phul 

B.c. 
. 772 

Tiglath  Pileser 

. 

. 

. 741 

Shalmaneser 

, 

. 722 

(119)  See  Tol.  i.  p.  29,  67,  71,  Bonn.  In  p.  56  he  designates  Berosns  as 

6 ra  y^nSijyopin>,  and  speaks  of  his  XoXdauc^  TfparoXoyia,  ib.  He 

says,  p.  68,  that  the  writers  on  Chaldtean  antiquity  consider  the  accounts 
of  Egyptian  antiquity  to  be  fabulous,  and  that  the  writers  on  Egyptian 
antiquity  hold  a similar  opinion  with  respect  to  the  accounts  of  Chmuacan 
antiquity.  Neither  regards  the  other,  d^'  esaoroc  t6  tSior  (Bros  nu 
worpida  oo^d^av  dpd)^vas  vKpaiyu, 

(120)  See  above,  p.  297,  n.  218. 
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B.C. 

Sargon 

Sennacherib  . . . . . . .714: 

Esarhaddon,  son  of  Sennacherib 

Baladan,  king  of  Babylon^  contemporary  with 

Hezekiahj  725 — 696  b.c 700 

Nebuchadnezzar 605 — 561 

Evil  Merodach,  aon  of  Nebuchadnezzar  . . 661 

Belshazzar,  last  king  of  Babylon,  deposed  in  . 538 

§ 10  The  Astronomical  Canon,  for  the  period  before  Cyrus, 
probably  contains  authentic  materials ; but  it  is  a complete  his- 
torical puzzla  The  period  of  Nabonassar  was  certainly  known 
to  Berosus ; for  the  latter  stated  that  Nabonassar  destroyed  the 
records  of  his  predecessors,  in  order  that  the  reigns  of  the  Chal- 
dsean  kings  might  be  reckoned  from  his  timc.('*^)  This  expla- 
nation has  been  deservedly  rejected  by  modem  critics  as  fabu- 
lous ;('**)  but  it  proves  that  the  era  of  Nabonassar  was  recognised 
in  the  time  of  Berosus. 

Ptolemy  informs  us  that  the  four  earliest  eclipses  observed  at 
Babylon  were  recorded  to  have  occurred  in  the  first  and  second 
years  of  Mardocempadus,  and  in  the  fifth  year  of  Nabopolas- 
sar.  (***)  This  statement  implies  contemporary  registration ; and 
if  the  date  was  a part  of  the  record,  the  reigns  and  names  of 
Mardocempadus  and  Nabopolassar  must  be  considered  as  resting 
on  certain  attestation. 

The  name  of  Nabonassar,  from  whom  the  era  is  denominated, 
is  xmknown  to  us  from  any  other  source.  It  is  not  mentioned  else- 
where that  any  Nabonassar  was  king  either  of  Assyria  or  of  Baby- 


(l3l)  afrd  dc  Na^vairapov  rovs  j^6vovs  ratf  dtrripav  Ktvrjtrftas  XaXdaiot 
^*pi(iwrar,  xot  air6  XaXdcuW  ol  nap  *£XXij<ri  pa&ripartMol  \afidrrtt,  inuirf,  hs  6 
*AXt^awSpot  Kal  Brfptotrtrds  (f>amv  oJ  lAr  XaXdatxar  dpj(a4oXoYias  nfputXTftpdrtp, 
Naiioriurapot  (rvmyayaf  ric  npdfttc  reSv  npo  avroO  liatriktiay  r)<panafy,  inat 
an’  avToC  i)  Karap'ndpjjais  ylvrrai  [leg.  yivTroi]  top XaXAu'otr  fiaatXtm,  Syucell. 
vol.  i.  p.  390. 

(ija)  Des  Vignoles,  vol.  ii.  p.  368. 

(123)  Synt.  iv.  6,  v.  14  (vol.  i.  p.  243 — 5,  340,  Halma).  The  word  used 
with  reference  to  the  first  three  eclipses  is  dvoytypanrat. 
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Ion.  Of  the  other  eighteen  kings  between  Nahonassar  and  Cyrus, 
not  more  than  five  or  six  can  be  identified  with  any  known  name, 
either  in  sacred  or  profane  writers.  In  this  state  of  things, 
modem  critics  have  been  driven  to  the  expedient  of  assuming 
that  the  kings  of  the  Canon  were  kings  merely  of  Babylon,  and 
of  putting  them  in  a parallel  column  to  the  kings  of  Assyria. 
This  expedient  is  in  the  highest  degree  arbitrary ; for  when  a 
continuous  line  of  kings  terminating  in  Cyrus,  and  the  other 
kings  of  the  Persian  Empire  is  presented  to  us,  the  natural  sup- 
position is,  that  the  predecessors  of  Cyras  were,  like  him,  the 
sovereigns  of  a great  empire,  and  not  the  chieftains  of  a single 
city. 

It  is,  moreover,  important  to  compare  the  last  eight  names 
before  Cyras  in  the  list  of  Berosus  and  in  the  astronomical 
canon.  The  names  of  Asordanus  and  Asaradinus  nearly  agree  in 
sound,  but  the  lengths  of  their  reigns  differ.  In  the  seven  next, 
the  agreement  of  the  years  of  the  reigns  is  so  close,  that  it  can- 
not be  fortuitous.  The  names  of  the  kings  likewise  correspond 
closely  in  Nos.  4,  5,  7,  and  8. 


Bbbobus. 

Yews. 

Astb.  Caiton. 

Years. 

1.  Asordanus  . . 

. . 8 

1. 

Asaridinus  . . 

. . 13 

2.  Sammughes  . . 

. . 21 

2. 

Saosduchinus  . . 

. . 20 

8.  Sardanapalus  . . 

. . 21 

3. 

Ciniladanus  . . 

. . 22 

4.  Nabopolassar  . . 

. . 21 

4. 

Nabopollassar . . 

. . 21 

5.  Nabucodrossor  . 

. . 43 

5. 

Nabocolassar  . . 

. . 43 

6.  Amilmarudoch  . 

. . 2 

6. 

Illoarudamus  . . 

. . 2 

7.  Neriglissar  ....  4 
[Laborosoarchod,  9 months] 

7. 

Nericasolassar 

. . 4 

8.  Nabodenus  . . 

. . 17 

8. 

Nabonadius  . . 

. . 17 

9.  Cyrus  .... 

. . 9 

9. 

Cyrus  .... 

. . 9 

Now,  Berosus  does  not  profess  to  give  a merely  Babylonian 
dynasty.  The  kings  in  his  series  belong  to  the  Assyrian  Empire. 
It  is  clear,  however,  that  the  seven  kings  preceding  Cyrus  in 
Berosus  coincide  chronologically  with  the  corresponding  kings 
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of  the  Canon.  It  follows  that  the  kings  of  the  Canon  eannot  be 
considered  as  exclusively  Babylonian  kings. (’^) 

Assuming  tlie  capture  of  Babylon  by  Cyrus  to  be  fixed  at 
538  B.C.,  the  chronology  of  Berosus  would  place  the  accession  of 
Sennacherib  at  093  b.c.j  and  the  reign  of  Phul  immediately  be- 
fore that  of  Sennacherib.  This  agrees  tolerably  well  with  the 
Biblical  chronology, with  respect  to  Sennacherib,  who  is  described 
as  invading  Palestine  in  71-J-  b.c.  With  respect  to  Phul,  the 
Biblical  accounts  place  him  at  770  b.c.,  and  separate  him  from 
Sennacherib  by  Tiglath  Pileser  and  Shalmaneser.('®*) 

The  result  of  this  investigation  is,  that  the  whole  of  the  ac- 
counts of  Assyrian  history  and  chronology,  handed  down  to  us 
by  the  classical  writers  for  the  periods  anterior  to  the  capture  of 
Nineveh  by  Cyaxares,  and  of  Babylon  by  Cyrus,  are  destitute 
of  authentic  support,  and  unworthy  of  credit.  With  regard  to 
the  period  subsequent  to  Hi  b.c.,  we  have  some  authentic 
notices  in  the  historical  books  of  the  Old  Testament;  but  the 
Chaldsean  kings  of  the  Astronomical  Canon,  from  Nabonassar, 
in  74'7  B.C.,  to  Cyrus,  in  538  b.c.,  and  the  Assyrian  kings  of 
Berosus  for  the  same  period,  are  of  an  uncertain  historical  cha- 
racter.(*^) 

Like  the  Egyptian  chronology,  the  Assyrian  chronology 
comes  down  to  us  in  the  shape  of  divergent  lists  of  kings,  disso- 
ciated from  history,  and  these  are  subjected  by  modem  critics  to 


(134)  Dodwell  and  Dea  Vignoles  have  conjectured  that  Berosus  was 
the  author  of  the  Astronomical  Canon  down  to  Alexander.  See  Ideler, 
Chron.  vol.  i.  p.  222.  This  supposition  is  adopted  hy  Volney,  (Euvres, 
p 4i)8.  But  the  close  agreement  between  the  numliers  of  Berosus  and 
those  of  the  canon  for  the  last  kings  before  Cyrus,  and  the  wide  diver- 
gence in  the  names  of  the  kings,  show  that  the  list  of  Berosus  and  the 
canon  could  not  have  been  framed  byjthe  same  person.  Muller,  Bhein. 

ns.,  ib.  p.  2B3,  thinks  that  Berosus  founded  all  his  dates  upon  the  era  of 
Nabonassar. 

(135)  Niebuhr  exaggerates  when  he  speaks  of  ‘the  strikingly  exact 
agreement  of  the  statements  respecting  the  later  Assyrian  Empire,  which 
are  derived  from  the  work  of  Berosus,  and  the  historicaf  books  of  the  Old 
Testament,'  Lect.  on  Anc.  Hist.  vol.  i.  p.  12,  ed.  Schmitz. 

(136)  On  the  chronological  difficulties  in  the  arrangement  of  the  later 
Assyrian  kings,  see  Clinton,  vol.  li.  p.  301  sq. 
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a free  and  discretionary  treatment,  in  which  names  and  numbers 
go  for  little.  It  is  admitted  that  the  accounts  cannot  be  re- 
ceived in  the  form  in  which  they  have  reached  us ; and  there- 
fore they  must  undergo  transmutation  before  they  can  pass  for 
historical.  ‘ In  tracing  the  identity  of  Eastern  kings  (says  Mr. 
Clinton),  the  times  and  the  transactions  are  better  guides  than 
the  names ; for  these,  from  many  well-known  causes  (as  the 
changes  which  they  undergo  in  passing  through  the  Greek  lan- 
guage, and  the  substitution  of  a title  or  an  epithet  for  the 
name),  are  variously  reported;  so  that  the  same  king  frequently 
appears  under  many  different  appellations.’ (*^) 

In  general,  all  that  is  recorded  of  an  Assyrian  king  is  his 
name  and  the  length  of  his  reign.  It  is  easy  to  identify  him 
with  another  king,  either  better  known  or  equally  unknown ; 
and  if  the  reigns  differ  in  length,  to  alter  the  text,  or  to  suppose 
that  the  father  admitted  the  son  to  a share  of  his  power  during 
the  latter  part  of  his  life,  and  that  this  concurrent  period  is 
omitted  in  one  statement,  and  included  in  the  other. 

Voltaire  said  that  etymology  is  a science  in  which  conso- 
nants go  for  little,  and  vowels  for  nothing.  It  may  in  like 
manner  be  said  that  chronology,  as  treated  by  the  restorers  of 
Assyrian  and  Egyptian  antiquity,  is  a science  in  which  numbers 
go  for  little,  and  names  for  nothing. 

It  would  be  a vain  task  to  follow  all  the  changes  in  the 
phantasmagoria  of  Assyrian  antiquity ; but  a few  examples  of 
the  diversity  of  hypotheses,  all  equally  unsupported  by  positive 
testimony,  may  be  given. 

Larcher  thinks  that  Nabonassar,  whose  reign  began  in  747 
B.C.,  founded  the  kingdom  of  Babylon,  and  that  Semiramis  was 
his  wifc.('®*)  Volney,  on  the  other  hand,  thinks  that  Semiramis 
was  born  in  1241  b.c.,  and  entered  the  harem  of  Is'inus  in 
1221  B.c.(’*°)  Larcher  identifies  Sardanapalus  with  Phul,  and 

(1J7)  F.  H.,  Tol.  i.  p.  277. 

(128)  H^rodotc,  tom.  vii.  p.  167,  171,  182.  Larcher,  however,  sup- 
poses that  there  was  more  than  one  Semiramis. 

(129)  Otuvres,  p.  489. 
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places  him  at  747  b.c.('*®)  Numerous  critics  identify  Sardana- 
palus  with  Esarhaddon.('’*)  Clinton  appears  to  identify  Sarda* 
napalus  with  Esarhaddon,  with  Nabuchodonosor  of  Assyria,  and 
with  Saracus,  at  the  dates  of  711,  650,  and  630  b.c.('*®)  Des 
Yignoles  places  Sardanapalus  at  915  B.C.,  and  identifies  him  with 
no  other  king.  Syncellus  says  that  Thonos  Concolcros  was  called 
Sardanapalus ; Esarhaddon  is  identified  with  Asaridiuus  of  the 
Canon  by  Des  Yignoles  ;{'’*)  but  this  identification  is  altogether 
rejected  by  Larcher.(’**)  Nabopolassar  is  identified  with  the 
Labynetus  I.  of  Herodotus  by  Larcher  ;('**)  but  Mr.  Clinton 
identifies  Lab3metus  I.  with  Nebuchadnezzar,  and  Labynetus  II. 
with  the  Nabonadius  of  Berosus  and  the  Canon,  and  the  Bel- 
shazzar of  Daniel.  ('”) 

Some  kings  of  Assyria  are  incidentally  mentioned,  who  find 
no  place  even  in  the  copious  and  discordant  lists  of  names  which 
have  been  handed  down  to  us.  Thus  we  arc  informed  by 
Macrobius  that  the  statue  of  Hclius  was  translated  to  Assyria 
from  Heliopolis,  when  Senemures  or  Senepos  was  king  of  Egypt  j 
and  that  the  statue  was  removed  by  Opias,  the  envoy  of  Dele- 
boris,  king  of  the  Assyrians,  with  a party  of  Egyptian  priests, 
the  chief  of  whom  was  named  Partemetis.(**^)  Alexander 
Polyhistor  and  Bion  related  that  the  dynasty  of  Ninus  and 
Semiramis  became  extinct  with  Beleus  the  son  of  Dercetadcs ; 
that  the  sceptre  was  then  seized  by  a certain  Beletaras,  who  had 
been  superintendent  of  the  royal  gardens,  and  that  it  remained 
with  his  descendants  down  to  Sardanapalus.  Delcboris, 
Dercetadcs,  Beleus,  and  Beletaras  arc  names  unrecognised  in 
Assyrian  chronology. 

It  must  not  be  assumed  that  any  authentic  memorials  of  the 
early  Assyrian  history  were  in  existence  when  Herodotus  and 


(130)  Ib.  p.  148,  695.  (131)  Dos  Vign.  vol.  ii.  p.  822. 

(132)  Vol.  i.  p.  278.  (133)  Vol.  iL  p.  322,  388. 

(134)  Vol.  vii.  p.  183.  (135)  Ib. 

(136)  Ib.  p.  278.  (137)  Macrob.  Sat.  i.  23,  § 10. 

(138)  Fragm.  Hist.  Gr.  vol.  iii.  p.  210,  iv.  p.  361.  A river  in  Syria  was 
named  Beleus,  above,  p.  416,  n.  83. 
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Ctesias  collected  their  informatioii.  Oral  tradition  would  not 
have  carried  them  back  with  safety  for  much  more  than  a cen- 
tury ;(***)  and  we  have  no  reason  to  suppose  that  any  contem- 
porary chronicles  or  registers,  of  a historical  nature,  had  been  com- 
posed and  preserved.  The  imputation  of  ignorance  with  respect 
to  early  Assyrian  history,  which  Des  Vignoles  makes  on  Hero- 
dotus, (*'“’)  is  doubtless  well  founded;  but  it  is  like  the  similar 
imputation,  with  respect  to  primitive  Italian  ethnology,  which 
Niebuhr  makes  upon  Polybius.  The  materials  of  knowledge 
did  not  exist,  and  all  attempts  to  ascertain  the  truth  would  have 
been  fruitless.  ('*') 

In  history,  as  in  philosophy,  it  is  important  to  fix  the  boun- 
daries within  which  knowledge  can  be  attained,  and  not  to  waste 
the  time  of  writers  and  readers  in  vain  endeavours  to  determine 
facts,  of  which  no  credible  testimony  exists,  and  of  which  the 
memory  has  perished.  Researches  into  ancient  history,  which 
lead  to  merely  negative  results,  arc  important  and  useful,  as  well 
as  similar  researches  which  lead  to  positive  results.  They  dis- 
tinguish between  fiction — which,  however  diverting,  instructive, 
or  elevating,  can  never  be  historical — and  reality,  which  is  a 
necessary  attribute  of  a historical  narrative. 

§ 1 1 If  we  examine  the  records  of  Greek  and  Roman  his- 
tory, and  the  accounts  of  the  history  of  other  nations  which  have 
been  preserved  and  handed  down  to  us  by  the  classical  writers, 
we  are  unable  to  find  any  authentic  evidence  of  events  ascending 
higher  than  about  the  era  of  the  Olympiads,  772  b.c.  It  is 
even  difficult  to  fix  any  event  resting  on  a certain  tradition 
which  can  be  carried  up  to  so  high  a date.  The  poems  of 
Homer  are  probably  anterior  to  this  era.  They  describe  a state 


(139)  Compare  the  remark  of  Mr.  Bawlinaon,  Herod,  vol.  i.  p.  68. 

(140)  Vol.  ii.  p.  176,  182. 

(141)  Larcher,  ib.  vol.  vii.  p.  143,  thinks  that  the  nncertainties  of  As- 
syrian chronology  will  not  be  removed,  until  some  ‘ ouvrage  pr6cieui’  is 
discovered.  There  is,  however,  no  reason  for  supposing  that  the  writers 
of  the  later  periods  of  antiquity  were  in  possession  of  any  information 
respecting  Assyrian  chronology  which  has  not  descended  to  our  time. 

Tt  r 


Digitized  by  Google 


434  EARLY  HISTORY  AND  CHRONOLOGY  [chap.  VII. 

of  society  wliich  lias  already  reached  a considerable  degree  of 
intelligence  and  civilization ; but  they  fix  no  trustworthy  dates 
as  to  previous  time. 

The  only  other  evidence  as  to  the  duration  of  mankind  which 
is  furnished  to  us  by  profane  writers,  is  the  existence  of  great 
■works  in  Babylon  and  Egypt,  which  had  been  executed  before 
the  time  of  Herodotus,  and  which  may  be  considered  as  implying 
necessarily  a long  period  for  their  construction. 

If  we  suppose  a state  of  society  in  which  there  is  a strong 
government,  and  in  which  the  arts  necessary  for  the  support  of 
a large  population — the  production  of  food,  the  manufacture  of 
clothing,  the  construction  of  habitations — are  regularly  earried 
on ; if  we  suppose,  further,  that  the  people  have  acquired  habits 
of  absolute  submission  to  the  despotic  ruler,  and  that  there  is 
no  class  of  freemen,  but  that  the  entire  community  are  his 
slaves ; we  have  all  the  eonditions  requisite  for  the  exeeution  of 
great  works,  provided  that  the  government  possesses  sufficient 
capacity  and  skill  for  the  organization  of  labour  on  a large  scale, 
and  that  it  does  not  employ  its  command  over  its  subjects  for 
warlike  purposes.  Now  the  empire  which  was  established  on 
the  banks  of  the  Euphrates  and  the  Tigris,  and  the  kingdom  of 
Egypt,  appear,  at  an  early  period,  to  have  reached  a state  which 
coincides  with  this  description.  The  Oriental  form  of  rule,  from 
the  earliest  times  of  which  we  have  any  account,  has  always 
been  purely  despotic : the  people  have  been  the  absolute  slaves 
of  the  kings.  Although  the  Oriental  civilization  has  never  suc- 
ceeded in  passing  certain  narrow  limits,  in  respect  of  govern- 
ment, law,  literature,  and  science,  yet  in  respect  of  the  useful 
arts  it  has  made  considerable  progress.  Among  these  arts, 
there  is  none  in  which  it  has  so  much  excelled  as  the  art  of 
building.  Many  of  the  Oriental  cities  not  only  evince  consider- 
able proficiency  in  the  constructive  art,  but  even  contain  edifices 
remarkable  for  architectural  beauty  in  original  and  indigenous 
styles. 

The  ancient  writers  have  left  us  no  account  of  Nineveh ; 
but  the  walls  of  Babylon,  and  its  great  palaces  and  temples 
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were  still  standing  when  the  eity  was  visited  by  Herodotus; 
and  his  description  is  that  of  an  eye-witness,  ('**)  though  his 
numerical  statements  of  magnitudes  must  be  considered  as 
exaggerated.  The  walls  of  Babylon  were  unquestionably  of 
great  height  and  extent  but  they  must  have  been  mere 
aggregations  of  earth  or  of  unbaked  bricks,  for  all  trace  of  them 
has  disappeared.  The  pyramids  and  other  great  buildings  of 
Egj’pt,  being  made  of  stone,  have  remained  to  our  day  in 
a state  not  very  different  from  that  in  which  they  were  seen 
by  Herodotus. 

The  Egj'ptians  do  not  seem  to  have  been  a warlike  nation, 
the  great  conquests  of  Sesostris  and  Rhamses  are  (as  we  have 
already  observed)  purely  fabulous.  Their  country  was  fertilized 
by  the  natural  irrigation  of  their  beneficent  river and  they 
were  thus  relieved  from  the  necessity  of  that  system  of  artificial 
irrigation  which  the  more  energetic  and  intelligent  inhabitants 
of  Mesopotamia  were  enabled  to  employ. ('■**)  Hence,  after  the 
agricultural  work  of  the  year  was  performed,  a large  amount  of 
surplus  labour  remained  at  the  disposal  of  the  government. 

Ancient  Egypt  may  be  considered  as  a great  lat'tf undlnm , 
or  plantation,  cultivated  by  the  entire  population  as  the  king's 
slaves.  "Whatever  part  of  his  slaves  could  be  withdrawn,  either 


(r^a)  He  speaks  of  the  temple  of  Jupiter  Belns,  as  « »/«  trt  fox, 
i.  181,  and  he  aescrihes  himself  as  having  conversed  with  the  Chaldiean 
priests  of  this  temple,  c.  183. 

(143)  Aristotle,  Pol.  iii.  3,  considers  Babylon  to  have  been  so  large  as 
to  exceed  the  dimensions  of  a city,  and  rather  to  have  resembled  a nation. 
He  mentions  a story  that  a portion  of  its  inhabitants  were  not  aware  of 
its  being  taken  till  the  third  day  after  the  event.  The  story  which  he 
cites  is  told  by  Herod,  i.  191,  and  is  referred  to  the  capture  by  Cyrus  j but 
the  third  day  is  not  specified. 

The  prophet  .leremiah  says,  with  reference  to  the  capture  of  Baby- 
lon : ‘ One  post  shall  run  to  meet  another,  and  one  messenger  to  meet  an- 
other, to  show  the  King  of  Babylon  that  his  city  is  taken  at  one  end,’ 
li.  31.  The  distance  from  the  city  wall  to  the  king’s  palace  is  described  as 
BO  great,  that  a single  foot  messenger  is  not  sufficient  to  carry  the  news 
from  one  point  to  the  other. 

(144)  Euripides,  at  the  beginning  of  the  Helena,  describes  the  Nile  as 
fulfilling  the  functions  of  rain  in  Egypt. 

(145)  See  Grote,  voL  iii.  p.  392,  401. 
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permanently  or  temporarily,  from  agrieulture  and  other  neees- 
sary  labours,  eould  be  devoted  to  works  of  eonstruetion.  To 
these  they  would  be  assigned,  and  at  these  they  would  work 
under  the  lash  of  the  royal  drivers.  ('^®) 

We  may  conceive  what  was  the  command  of  labour  enjoyed 
by  an  Oriental  king,  in  one  of  the  monarchies  which  we  are 
considering,  from  the  accounts  of  the  western  expeditions  of 
Darius  and  Xerxes,  both  of  which  are  historical,  though  our 
knowledge  of  the  former  is  comparatively  imperfect. 

The  expedition  of  Darius  against  the  Scythians  took  place 
about  515  B.c. : his  army  was  reckoned  at  700,000  men,  and 
his  fleet  at  GOO  ships.  Notwithstanding  his  command  of  this 
large  fleet,  he  caused  a bridge  of  ships  to  be  made  across  the 
Thracian  Bosporus,  for  the  passage  of  his  army ; and  a similar 
bridge  to  be  made  across  the  Danube  not  far  from  its  mouth. 

The  great  levy  of  nations  organized  by  Xerxes  for  his  expe- 
dition against  Greece,  in  order  to  avenge  the  affront  of  Mara- 
thon, is  amply  described  by  Herodotus,  who  estimates  his  army 
at  2,317,000  men,  and  his  fleet  at  4207  ships,  when  he  crossed 
the  Hellespont  With  its  subsequent  accessions,  and  with  the 
attendants  and  camp-followers,  he  supposes  the  entire  numbers 
of  the  host  of  Xerxes,  by  land,  to  have  amounted  to  5,283,222 
men.(**”) 


(146)  Mr.  Grote  remarks,  Hist,  of  Gr.  vol.  v.  p.  30,  that  ‘ the  men  who 
excavated  the  canal  at  Mount  Athos  worked  under  the  lash  ; and  these,  be 
it  borne  in  mind,  were  not  bought  slaves,  but  freemen,  except  in  so  far  as 
they  were  tributaries  of  the  Persian  monarch.’  ‘ We  shall  llud  (he  adds) 
other  examples  as  we  proceed  of  this  indiscriminate  use  of  the  whip,  and 
full  conviction  of  its  indispensable  necessity,  on  the  part  of  the  Persians, 
even  to  drive  the  troops  of  their  subject-contingents  on  to  the  charge  in 
battle.’  No  Persian  subject  was  properly  a freeman;  they  were  all  slaves 
of  the  great  king. 

In  the  representation  of  building  work  in  progress,  from  a temple  at 
Thebes,  among  the  drawings  of  the  Pnissian  expedition,  in  Brugsch,  Hist. 
d’Egypte,  vol.  i.  p.  106,  an  overseer  with  a stick  is  represented  as  sitting 
down  while  the  men  are  at  work. 

(147)  See  Mr.  Grote’s  comments  upon  these  numbers.  Hist,  of  Gr.  vol. 
V.  p.  41—51.  He  arrives  at  the  conclusion  that  ‘ the  numbers  of  Xerxes 
were  greater  than  were  ever  assembled  in  ancient  times,  or  perhaps  at  any 
known  epoch  of  history,’  p.  19.  The  army  of  Xerxes  consumed  7 entire  days 
and  nights  in  marching  across  the  Hellespont,  Herod,  vii.  66.  -£schylus. 
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Xerxes,  in  imitation  of  Darius,  caused  a bridge  of  ships  to 
be  eonstructed  across  the  Hellespont,  and  to  be  renewed  after 
it  had  been  once  broken  by  the  wind,  merely  to  save  the  trans- 
port of  his  army  in  vessels  impelled  by  sails  or  oars : be  like- 
wise caused  a ship-canal  to  be  dug  across  the  neck  of  the 
promontory  of  Athos,  merely  in  order  to  save  his  fleet  from  the 
navigation  round  the  cape  :('**)  the  traces  of  this  canal  are  still 
^nsible. 

These  examples  show  that  the  construction  of  great  works, 
even  for  a temporary  purpose,  was  familiar  to  the  mind  of  an 
Oriental  prince.  The  consciousness  of  his  power,  combined 
with  unbounded  pride  and  entire  irresponsibility,  likewise  begot 
a wanton  use  of  it,  and  induced  the  monarch  to  bestow  a vast 
expenditure  of  labour  upon  inadequate  objects.  We  may  easily 
conceive  that  the  same  power  which  enabled  Darius  and  Xerxes 
to  collect  their  vast  hosts  on  the  Bosporus,  would  have  enabled 
them  to  congregate  an  enormous  body  of  labourers  upon  any 
spot,  and  to  supply  them  with  food  and  the  materials  of 
building.  We  may  likewise  easily  conceive  that  the  same  state 
of  mind  which  led  to  the  fabrication  of  the  bridges  over  the 
Bosporus  and  Hellespont,  and  to  the  excavation  of  the  canal 
of  Athos,  might  have  led  to  the  construction  of  the  walls  of 
Babylon  for  the  defence  of  the  city,  and  of  the  wall  of  Media 
for  the  defence  of  the  province  ;(’*•)  to  the  erection  of  temples 
for  the  worship  and  honour  of  the  gods,  or  to  the  formation  of 
pyramids,  labyrinths,  and  palaces,  for  the  enjoyment  and  glori- 
fleation  of  the  kings  themselves. 


who  was  a grown-up  man  at  the  time  of  Tbermopylte  and  Platasa,  de- 
scribes the  Persian  army,  on  its  return,  as  principally  clestroyed  by  hunger, 
on  account  of  its  excessire  numbers,  Pers.  482 — 91,  794. 

(148)  Herodotus  attributes  the  excavation  of  the  canal  of  Athos  by 
Xerxes  to  a desire  of  exhibiting  bis  power,  and  of  leaving  a memorial  of 
himself;  tOtKav  Tt  Svvafuv  dnoiftKvvtTdai  sal  furqfunjvva  Xiweadai,  vii.  24. 

(149)  Concerning  the  wall  of  Media,  see  Grote,  Hist,  of  Gr.  vol.  ix. 
p.  85 — 90.  The  wall  of  Media  is  described  by  Xenophon,  who  saw  it,  as 
built  of  baked  bricks  cemented  with  asphalt,  and  as  20  feet  in  thickness, 
100  feet  in  height,  and  20  parasangs  (=75  miles)  in  length,  Anab.  ii.  4, 12. 
It  cut  off  the  country  between  the  Tigris  and  the  Euphrates. 
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Wc  can  trace  the  same  system  of  great  constructive  works 
in  operation  in  other  Oriental  countries,  according  to  the  mea- 
sure of  their  means.  Herodotus  says  that  the  tomb  of  Alyattes, 
king  of  Lydia,  a mound  of  earth,  resting  on  a basement  of  large 
stones  above  three-quarters  of  a mile  in  circumference,  was  the 
greatest  work  after  those  of  Kgypt  and  Babylon.  The 
Temple  of  Jerusalem  was  likewise  a great  euterprize  for  the 
comparatively  limited  kingdom  of  Solomon. (’^')  This  temple, 
after  passing  through  various  casualties,  had  grown  to  an 
enormous  size  and  strength,  when  the  city  was  besieged  by 
Titus.  (>‘3) 

The  great  wall  of  China,  which  is  twenty  feet  in  height,  and 
twenty-five  feet  in  thickness  at  the  base,  and  which  extends  for 
1 100  miles,  was  constructed  about  two  hundred  years  before 
the  Christian  era.  Its  utility  in  defence  is  unimportant,  and  it 
seems  to  have  been  dictated  by  the  caprice  of  a powerful  despot. 
Two  hundred  thousand  men  arc  said  to  have  perished  in  the 
work.(*“) 

The  Taj  Mahul  near  Agra,  in  Northern  India,  erected  by 
Shah  Jehan,  as  a mausoleum  for  himself  and  his  queen,  in  the 
seventeenth  century,  is  an  immense  and  splendid  edifice.  Its 
cost  is  reported  to  have  exceeded  three  millions  sterling ; and 
the  work  to  have  occupied  twenty  thousand  men  for  twenty-two 
years. ('“)  The  Kuth  Minar,  the  highest  column  in  the  world. 


(150)  i.  93.  The  remains  of  this  barrow  are  still  extant;  see  Kaw- 
linson'a  Herodotus,  vol.  i.  p.  232.  Mr.  Hamilton  estimates  the  circum- 
ference at  nearly  half  a mile.  The  story  of  the  diversion  of  the  nal3’8 
appears  to  be  fabulous,  Herod,  i.  75. 

(151)  The  account  given  in  1 Kings  v.  13 — 16,  and  2 Chron.  ii.  2,  is 
that  Solomon  assigned  the  cutting  of  the  timber  to  30, CMS)  men,  and  that 
they  were  dividecT into  bodies  of  10,000  men,  each  of  which  worked  for 
one  month  out  of  3.  He  further  employed  70,(XX)  men  as  carriers,  and 
80,000  men  as  hewers  of  stone  in  the  quarries.  The  overseers  were  3300 
in  number. 

(132)  See  Joseph.  Bell.  Jud.  v.  6. 

(>.53)  Concerning  the  great  wall  of  China,  see  Anderson’s  Narrative  of 
the  British  Embassy  to  China  in  1772,  3,  and  4,  cd.  2,  8ro,  p.  196. 

(154)  See  SIceman’s  Recollections  of  an  Indian  Official,  vol.  ii. 
p.  27 — 37 ; Tavernier,  Voyages  des  Indes,  liv.  i.  c.  7. 
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being  242  j feet  high,  and  only  forty-eight  feet  two  inches  in 
diameter  at  the  base,  stands  near  Delhi.  It  was  built  about  the 
beginning  of  the  thirteenth  century. There  are  also  colossal 
tombs  near  Golconda,  whose  antiquity  does  not  exceed  300 
years. 

We  are  not  therefore  driven  to  the  necessity  of  supposing 
the  lapse  of  a long  period  of  time  to  account  for  the  great  con- 
structive works  of  Assyria  and  Egypt.  The  architectural 
legends  of  Herodotus  and  Diodorus  do  not,  indeed,  deserve 
much  attention ; but  wc  may  observe,  that  these  writers  do  not 
assign  a remote  antiquity  to  the  pyramids  and  other  great 
buildings  of  Egypt.  According  to  the  Egyptian  chronology  of 
Herodotus,  so  far  as  it  can  be  determined  from  his  account,  the 
three  pyramid  kings  — Cheops,  Chephren,  and  Myeerinus — 
reigned  from  about913  to  813  b.c.(^’’')  He  fixes  the  construction 
of  the  labyrinth,  which  he  considers  a greater  work  than  even 
the  pyramids,  at  the  period  of  the  Dodecarchy,  680 — 670  b.c.^**) 
The  pyramid  kings  are  likewise  placed  by  Diodorus  near  the 
end  of  his  series,  though  their  exact  chronological  place  in  his 
system  cannot  be  assigned.  Those  who  attributed  the  construc- 
tion of  one  of  the  pyramids  to  Rhodopis,  a contemporary  of 
Sappho,  supposed  a still  later  date.(’®®)  On  the  other  hand, 
there  were  other  stories  which  gave  them  an  earlier  origin. 

But  the  Egyptian  priests,  from  whom  Herodotus  derived  his 
information,  evidently  did  not  seek  to  impress  him  with  the 
remote  antiquity  of  either  pyramids  or  labyrinth,  though  they 
counted  their  divine  and  semi-divine  dynasties  by  thousands  of 
years,  in  order  to  magnify  the  age  of  their  nation.  The  canal 
from  the  Nile  to  the  Red  Sea,  which  was  commenced  and  left 
incomplete  by  Neco,  and  on  which  120,000  men  are  said  to 
have  perished,  is  likewise  of  no  great  antiquity,  as  Neco 


(155)  See  Thoraton’s  E»st  India  Grazetteer,  art.  Delhi, 

{156)  Thornton,  art.  Oolconda.  (*57)  Above,  p.  321. 

(158)  Above,  p^  325.  (159)  Above,  p.  365. 

(160)  Above,  p.  351.  (161)  Above,  p.  317. 
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reigned  from  61G  to  600  b.c.,  and  was  contemporary  with 
Alcseus  and  Sappho. 

Egyptian  Thebes  was  known  to  Homer,  as  distinguished  for 
its  wealth,  and  for  its  hundred  gates,  through  each  of  which  two 
hundred  charioteers  went  forth  to  battle.  (*“)  The  size  which  the 
poet  intended  to  ascribe  to  Thebes  in  Egypt  may  be  conjectured 
from  the  circumstance  that  Thebes,  in  Bceotia,  was  supposed  to 
have  only  seven  gates,  (i®*)  According  to  Herodotus,  Babylon 
had  a hundred  gates,  all  of  brass.  ('**)  Egypt  is  alluded  to 
several  times  in  the  Odyssey ; Menelaus  describes  at  length 
his  visit  to  its  shores. 

Homer  is  aequaiuted  with  the  Nile,  which  he  calls  the  divine 
river  jEgyptus  ;('•*)  but,  with  the  exception  of  the  allusion  to 
the  hundred-gated  Thebes,  there  is  nothing  to  indicate  that  he 
had  heard  of  any  large  constructive  works  in  the  country. 
He  speaks  of  the  voyage  from  Greece  to  Egypt  as  long  and 
difl5cult.('®“) 

Taking  into  consideration  all  the  evidence  respecting  the 
buildings  and  great  works  of  Egypt  extant  in  the  time  of  Hero- 
dotus, we  may  come  to  the  conclusion  that  there  is  no  sufficient 
ground  for  placing  any  of  them  at  a date  anterior  to  the 
building  of  the  Temple  of  Solomon,  1012  b.c.(*®^)  A similar 
conclusion  applies  to  the  walls  and  great  buildings  of  Ba- 


(i6})  Iliad  ix.  381— 4 ; Od.  iv.  127.  Aristotle,  in  his  Meteorologies, 
i.  14,  refers  to  the  mention  of  Egyptian  Thebes  by  Homer,  and  speaks  of 
him  as  quite  recent  in  comparison  with  the  physical  changes  of  Egypt 
produced  by  the  Nile.  dnXo?  Si  xai  *0/njpor  ot/rot  irp6tr<^Tos  ws  uirtlv 
npos  rac  Toiavrat  titraffoXAt.  He  comments  on  the  sileflee  of  Homer  re- 
acting Memphis,  and  remasks  that,  being  lower  down  the  Nile  than 
Thebes,  it  was  probably  of  later  origin. 

(163)  Iliad  iv.  406 ; Od.  xi.  263.  (164)  i.  179. 

(165)  Od.  iv.  477,  481,  xiv.  258,  xvii.  427. 

(166)  Od.  iv.  483,  xvii.  427.  In  Od.  xvii.  448,  Egypt  is  called  mxp^,  in 
reference  to  the  previous  story  told  by  Ulysses : ‘ the  country  in  which 
you  narrowly  escaped  the  lot  of  a slave.’ 

(167)  The  building  of  Solomon's  temple  occupied  7 years,  1 Kings 
vi.  38.  It  was  burnt  by  Nebuchadnezzar  in  588  B.c.,  after  having  stood 
abont  418  years.  The  second  temple  was  completed  in  516  b.c.  This 
temple,  with  great  enlargements  by  Herod,  was  in  existence  at  the  siege 
of  Jerusalem  by  Titus.  See  the  desetiption  of  Josephus,  Bell.  Jud.  v.  5. 
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bylon.  With  regard  to  the  great  temple  of  Belus  in  the 
centre  of  Babylon,  we  may  remark  that  Herodotus,  who  visited 
Babylon  after  the  reign  of  Xerxes,  speaks  of  it  as  still  e\- 
tant;(^*®)  whereas  Arrian  states  that  it  was  demolished  by 
Xerxes  after  his  return  from  Greece,  and  that  Alexander  con- 
ceived the  intention  of  rebuilding  it  on  its  old  foundations.  (***) 

The  polity  of  the  Greeks,  even  in  the  Homeric  times,  was 
not  consistent  with  forced  labour  by  the  command  of  the 
government  on  a large  scale ; but  it  is  creditable  to  their  taste 
and  good  sense  that  they  did  not  attempt,  with  the  means  at 
their  command,  any  works  on  the  Oriental  scale.  The  only 
Greek  works  which  Aristotle  classes  with  the  pyramids  were 
executed  under  a despotic  regimen,  and  these  (such  as  the 
statues  dedicated  by  the  Cypselidse)  were  on  a different  scale 
from  the  colossal  structures  of  Egypt.  The  Cretan  labyrinth 
is  a fabulous  building,  invented  by  mythologists,  which  never 
had  any  real  existence. 

The  great  tomb  of  Porsenna  at  Clusium,  of  which  an  exagge- 
rated description  has  been  preserved  by  Pliny,(*^)  seems  to 
furnish  a confirmation  of  the  Asiatic  origin  assigned  by  Hero- 
dotus to  the  Etruscans.  It  may  be  added,  that  their  language, 
devoid  of  all  affinity  with  any  Italian  or  Greek  dialect,  their 


(168)  i.  181. 

(169)  Anab.  rii.  17.  In  the  book  of  Genesis  the  fonndation  of  Babel 
is  attributed  to  Nimrod,  and  the  fonndation  of  Nineveh  to  Asshnr,  in  the 
second  generation  after  the  Noaebian  dolnge,  x.  10,  11.  The  building  of 
the  lofty  tower,  and  the  confusion  of  tongues,  are  the  subject  of  an- 
other narrative,  and  are  not  connected  with  Nimrod,  xi.  1 — 10.  Dante 
follows  the  common  view  in  connecting  Nimrod  with  the  Tower  of 
Babel:— 

Vedea  Nembrotto  appie  del  gran  lavoro 
Quasi  amarrito,  e riguardar  le  genti, 

Che  'n  Sennaar  con lui  insieme  foro. 

Furgatorio,  xii.  34. 

(170)  See  Hiick’a  Ereta,  vol.  i.  p.  56 — 68;  Pashley’s  Travels  in  Crete, 
vol.  i.  p.  208 — 9. 

(171)  Plin.  xxxvi.  10.  See  Muller,  Etrusker,  vol.  ii.  p.  224;  Dennis, 
Cities  and  Cemeteries  of  Etruria,  vol.  ii.p.  385 — 91.  Fergusson,  Hand- 
book of  Architecture,  p.  283,  remarks  that  the  Greeks  were  not  tomb- 
builders. 
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intellectual  torpor,  their  addiction  to  a ritual  religion,  and  their 
form  of  government,  aecord  with  the  supposition  of  an  Oriental 
extraction. 

There  is  a eonstant  disposition  to  attribute  a high  antiquity 
to  buildings  when  their  true  origin  has  been  forgotten.  Ruins 
of  mediajval  eastles,  both  in  England  and  on  the  Continent, 
have  been  ealled  by  the  name  of  Cajsar.  The  Round  Towers  of 
Ireland,  whieh  have  now  been  proved  to  be  Christian  edifices, 
not  earlier  than  the  fifth  eentury,  have  been  ascribed,  by  Irish 
antiquaries,  to  the  Persians,  and  have  been  supposed  to  be 
emblems  of  their  fire  worship,  or  they  have  been  traced  to  a 
Phoenician  origin.  (’^®) 

The  ancient  walls  of  rude  colossal  masonry,  called  Cyclo- 
pean, of  which  many  remains  are  extant  in  Asia  Minor,  Greece, 
and  Italy,  have  been  referred  to  the  same  primitive  age,  and 
have  been  attributed  to  the  semi-fabulous  Pelasgian  race,  which 
is  supposed  to  have  once  inhabited  all  this  region.  Neverthe- 
less, it  is  certain  that  the  Cyclopean  (’^)  remains  are  of  different 


(172)  See  Petrie’s  Ecclesiastical  Architecture  of  Ireland,  vol.  i.  p.  12. 
The  conclusions  as  to  the  recent  date  of  the  Hound  Towers  established  hy 
Mr.  Petrie  are  stated  in  pp.  353 — i. 

(173)  The  (Nclopes  were  conceived  by  the  Greeks  under  a triple  aspect. 
1.  As  a tribe  of  one-eyed  savi^e  giants,  living  separately  in  caves,  accord- 
ing to  the  description  in  the  Odyssey,  repeated  in  the  Cyclops  of  Euri- 
pides, in  Theocritus,  Id.  xi.  31,  and  in  Virg.  .En.  iii.  616 — 664.  The 
Cyclopes  in  this  form  were  regarded  by  the  philosophers  as  the  type  of 
primitive  savage  life.  2.  As  workers  in  iron,  who  forged  the  thunderbolts 
of  Jupiter.  Hesiod  describes  them  under  this  type,  and  makes  them  only 
3 in  number,  Theog.  139 — 147.  Similarly  Apollon.  Hhod.  i.  730.  After- 
wards they  were  associated  with  Vulcan,  and  went  supposed  to  work  in 
his  smithy  under  Aitna  or  Lipara,  Callim.  Diau.  46 — 86;  V’irg.  Geor.  iv. 
170 ; jEn.  viii.  416 — 453.  3.  Lastly  they  were  conceived  as  constructors 
of  gigantic  works  of  masonry.  See  Eurip.  El.  1167  ; Here.  Fur.  948,  and 
other  passages  in  Muller,  Arch,  dec  Kunst,  § 45;  Dennis,  Cities  and 
Cemeteries  of  Etruria,  vol.  ii.  p.  280.  Aristotle  ap.  Plin.  viii.  66,  attri- 
butes to  them  the  invention  of  towers.  They  are  supposed  to  have  built 
the  walls  of  Tiryns,  Apollod.  ii.  2,  1,  alluded  to  by  Statius,  Theb.  iv.  150. 

Rarus  vacuis  habitator  in  arvis 
Monstrat  Cyclopum  ductas  sudoribus  arces. 

They  were  likewise  said  to  have  built  the  walls  and  gate  of  My- 
ceme,  Paus.  ii.  16,  4.  Straho  states  that  the  building  Cyclopes  were  seven 
in  number,  and  came  from  Lyria  : he  adds  that  they  were  called  yatrrtpo- 
X«‘pvc.  because  they  lived  by  their  craft,  viii.  6,  § 11. 

liesides  the  single  eye  (to  which  the  name  was  held  to  allude),  the  only 
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ages;  aud  that  some  of  them  belong  to  eomparatively  reeent 
periotls,  and  to  nations  of  a purely  historical  character.  It  has 
been  proved  that  some  of  the  Cyclopean  walls  of  Italy  arc  of 
Roman  origin  ;(*^^)  and  some  of  the  Cyclopean  walls  of  Asia 
Minor  are  subsequent  to  the  Peloponnesian  War  ;(’"*)  while 
those  of  Tiryns  are  anterior  to  Homer.  (’"*)  The  occurrence  of 
the  arch  in  some  of  the  Cyclopean  remains  of  Asia  Minor  and 
Greece  is  also  a conclusive  proof  of  a comparatively  late  date.  ('^) 
The  date  of  the  Nuraghi  of  Sardinia  is  in  like  manner  quite  in- 
determinate. (’"*) 

As  an  additional  proof  that  the  mere  style  of  masonry  affords 
no  decisive  indication  of  the  date  of  construction,  we  may  men- 
tion the  remarkable  fact  that  many  of  the  remains  of  ecclesias- 
tical edifices  in  Ireland,  subsequent  to  the  fifth  century,  closely 
resemble  the  Cyclopean  remains  of  Greece  and  Italy.  The 


attribute  common  to  all  three  ideas  is  that  of  gigantic  size  and  strength.  The 
attribute  of  skill  in  workmanship  is  common  to  the  last  two  : compare  the 
verse  of  Hesiod,  hrxis  r riti  fUr]  uii  ^iray  «V  Ifjyott,  Theog.  146. 

(174)  See  the  excellent  paper  of  Mr.  Bunbury,  in  the  Classical 
Museum,  vol.  ii.  p.  147.  The  Cyclopean  remains  of  Greece  and  Italy  are 
faithfully  portrayed  in  the  splendid  posthumous  work  of  Mr.  Hodwell. 

(175)  Mr.  Charles  Newton,  in  a communication  which  he  has  had  the 
kin'  ness  to  make  to  me  on  this  subject,  remarks  : ‘ The  walls  of  Halicar- 
n>-3siis  can  hudly  be  earlier  than  the  time  of  Mausolus,  for  he  greatly  en- 
larged the  city.  These  walls  present  polygonal  masonry  in  the  parts  nuilt 
ol  limestone,  and  isodomous  masonry  in  the  parts  built  of  freestone.  The 
adoption  of  polygonal  masonry  in  cases  where  limestone  is  the  building 
material,  is  obviously  caused  by  the  convenience  of  shaping  the  stone  by 
the  law  of  cleavage.  At  Cnidus  the  city  walls  are  also  partly  of  poly- 
gonal and  partly  of  isodomous  masonry.  Now  Cnidus,  according  to 
Thuc.  viii.  35,  was  as  yet  unwalled  towards  the  close  of  the  Peloponnesian 
War.  The  polygonal  masonry  in  these  walls  must  therefore  be  of  a later 
period.  To  the  east  of  Cnidus  is  a necropolis  full  of  tombs  chiefly  built  of 
polygonal  blocks.  There  can  hardly  be  a doubt  that  all  these  tombs  are 
of  the  Roman  period.’  Concerning  the  walla  of  Cnidus,  see  Hr.  Smith’s 
Diet,  of  Anc.  Geogr.  in  v. 

(176)  Iliad  ii.  557. 

(177)  See  Dennis,  Cities  and  Cemeteries  of  Etruria,  vol.  ii.  p.  275. 

(178)  See  Miiller’a  Etrusker,  vol.  ii.  p.  227. 

{179)  See  Petrie’s  Ecclesiastical  Architecture  of  Ireland  (Dublin,  1845), 
vol.  i.  p.  166—7,  170—1,  184,  260,  316,  396,  398,  409.  With  respect  to 
the  doorway  of  the  Church  of  St.  Fechin,  at  Fore,  in  the  county  of 
Westmeath,  probably  erected  in  the  7th  century,  Mr.  Petrie  states  that 
* tho  late  eminent  antiquarian  traveller,  Mr.  Edward  Dodwell,  declared  to 
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Cyclopean  remains  of  Peru  likewise  demonstrate  that  this  style 
of  building  is  not  pceuliar  to  any  people  or  period.  ('*) 

If  we  adopt  the  hypothesis  of  the  ancients,  and  suppose  the 
early  generations  of  mankind  to  have  been  in  a state  scarcely 
superior  to  that  of  the  brute  animals,  ('"*)  they  would  have  left 
no  historical  traces  of  their  existence.  They  would  have  be- 
queathed to  posterity  no  historical  record,  or  any  architectural 
monument  which  would  have  attested  their  labour.  Such  would 
now  be  the  fate  of  the  negro  nations  of  Africa,  if  they  were 
extinguished  by  any  catastrophe.  They  have  no  writings,  and 
their  buildings  are  mere  perishable  huts,  which  would  not  long 
survive  their  authors.  A nation  in  the  negro  state  of  civiliza- 
tion might  therefore  subsist  for  centuries  without  furnishing  any 
historical  evidence  of  its  duration.  The  rude  flint  weapons,  en- 
titled ‘ celts,’  which  have  been  found  in  superficial  beds  of  gravel 
and  caves  in  France  and  England,  mixed  with  the  bones  of  large 
extinct  mammalia,  ('^)  prove  the  existence  of  man  in  these 
countries  at  a time  when  the  species  in  question  were  still  ex- 
tant. This  fact,  however,  does  not  determine  the  timej  we 
know  that  several  species  of  large  animals  have  been  extin- 
guished by  man  during  the  period  of  historical  memory,  either 
wholly  or  in  particular  countries.  The  bonasus  has  become 


him  that  this  doorway  was  as  perfectly  Cyclopean  in  its  character,  as  any 
specimen  be  bad  seen  in  Greece,'  p.  171. 

(180)  See  Fergnsion’s  Handbook  of  Architecture,  p.  156 — 9,  who 
says  ; ‘ Examples  occtu*  of  every  intermediate  gradation  between  the  bouse 
of  Manoo  Capac,  and  the  Tambos,  precisely  corresponding  with  the  gra- 
dual progress  of  art  in  Latinm,  or  any  European  country  where  the 
Cyclopean  or  Pelasgic  style  of  building  has  been  found.  So  much  is  this 
the  case,  that  a series  of  examples  collected  by  Mr.  Pentland  from  the 
Peruvian  remains  might  be  engraved  for  a description  of  Italy,  and  Dod- 
well’s  illustrations  of  those  of  Italy  would  serve  equally  to  illustrate  the 
buildings  of  South  America.’ 

(18 1)  See.£scb.  Prom.  451 — 515;  Eurip.  Suppl.  201 — 215  ; Moschion, 
ap.  Stob.  Eel.  Phys.  i.  8,  38  (a  passage  consisting  of  pure  iambi,  without 
any  resolved  feet.  In  v.  13  read  kov  Tpo<priv  <^cpov<ra  yij,  and  in  the  last 
verso  the  sense  requires  Suo-of^oOt  for8uo-o-»/3<E) ; Lucret.  v.  923,  to  the  end 
of  the  book ; Horat.  Sat.  i.  3,  99  ; Manil.  i.  66 — 04 ; Juvenal,  xv.  151. 

(182)  See  Owen’s  Palaeontology,  p.  401  (Edinburgh,  1860);  Phillips, 
Life  on  the  Earth,  p.  49. 
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extinct  in  Paeonia,  the  wolf  has  become  extinct  in  the  British 
isles,  the  lion  has  become  extinct  in  Northern  Greece  and 
Western  Asia.  The  great  fossil  deer,  commonly  called  the  Irish 
elk,  must  have  also  been  alive  at  no  very  distant  period. 

The  alces  and  urus,  moreover,  which  Ca;sar  describes  as  still 
living  in  the  forests  of  Germany,  have  disappeared  since  his 
time.  ('**♦) 

The  conjectural  arguments,  founded  upon  uncertain  astrono- 
mical records,  by  which  a high  antiquity  is  assigned  to  the 
eartli,  have  been  rejected  by  Cuvier,  and  are  now  generally 
abandoned.  ('*®)  Many  of  them  have  been  examined  in  the 
course  of  the  present  treatise,  and  have  been  shown  to  be  desti- 
tute of  foundation.  (*®*) 


(183)  See  Owen,  ib.  p.  372.  (184)  Bell.  Gall.  vi.  27,  23. 

{185)  See  his  essay  on  the  Theory  of  the  Earth,  p.  209  sq.  Eng.  tr. 

(i86)  Macrohius  argues  in  favour  of  the  comparative  recency  of  the 
world  upon  historical  grounds : ‘ ^uis  facile  mundum  semper  fuisse  con- 
sentiat,  cum  et  ipsa  historiamm  ndes  multarum  rerum  cultum  emenda- 
tionemque  vel  ipsam  inventionem  recentem  esse  fateator,  cumque  rudes 
primum  homines  et  incuria  silvestri  non  multum  a feramm  aspentate  dis- 
similes  meminerit  vel  fabuletur  antiquitas,  tradatque  nec  hunc  eis  quo  nunc 
ntimur  victum  fuisse,  sed  glande  prius  et  baccis  altos  sero  sperasse  de 
Bulcis  alimoniam,  cumque  ita  exordium  rerum  et  ipsius  humanie  nationis 
opinemur,  ut  anrea  primiim  sccula  fuisse  crednmns,  et  inde  natura  perme- 
talla  viliora  degenerans  ferro  saienia  postrema  feedaverit  P Ac,  no  totum 
videamur  de  fabulis  mutuari,  quis  non  hinc  aistimet  mnndum  qnandoque 
coepi.sse  j et  nec  longam  retro  ejus  ®tatem,  cum  abhinc  ultra  duo  retro  an- 
norum  millia  de  excellent!  rerum  gestamm  memorii  ne  Greca  quidem 
eitet  historia?  Nam  supra  Ninum,  a quo  Semiramis  secundum  quosdam 
creditor  procreata,  nihil  pneelarum  in  libros  relatum  est.  Si  enim  ab 
initio,  immo  ante  initinm,  fuit  mundns,  nt  philosophi  volunt ; cur  per  in- 
numerabilem  scriem  seculorum  non  fucrat  cultus  quo  nunc  utimur  in- 
ventus P non  literanim  usus,  quo  solo  memories  fulcitur  mtemitas  P cur 
denique  multarum  rerum  eiperientia  ad  aliquas  gentes  recent!  letate  per- 
venit,  ut  ecce  Galli  vitem  vel  cultum  oless  ltom&  jam  adolescente  diclice- 
runt,  able  vero  gentes  mnita  nesciunt  quss  nobis  inventa  placuerunt  P'  In 
Somn.  Scip.  ii.  10,  § 5 — 8. 
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Chapter  VIII. 

NAVIGATION  OF  THE  PHIENICIANS. 

§ I "\X7E  have  already  remarked  thiit  the  origins  of  astro- 
’ * nomy  and  arithmetic  were  sometimes  traced  to  the 
Phoenicians.(*)  The  commercial  wants  of  this  manufacturing 
and  seafaring  people  led  them,  it  was  supposed,  to  invent  the 
one  science,  and  their  nocturnal  navigation  the  other.  (^)  For 
a similar  reason,  they  were  reported  to  have  been  the  inventors 
of  coined  money.  (®) 

The  Phoenicians  appear  to  have  been  the  earliest  navigators 
of  the  Mediterranean  : their  commercial  ships  had  penetrated 
to  the  Adriatic  Sea,  and  had  sailed  along  the  African  coast 
as  far  as  the  opening  of  the  great  Western  Ocean,  at  a time 
when  the  Greek  navigation  was  still  confined  to  the  coasts  of 
Asia  Minor  and  Greece.  (*)  Their  nautical  skill  was,  in  later 


(1)  Above,  p.  262. 

(2)  Strab.  xvi.  2,  § 2t.  xvii.  1,  § 3.  Dionya.  Perieg.  907 — 9.  attributes 
tbe  invention  of  navigation,  commerce,  and  astronomy  to  the  Phoenicians. 
Pliny,  N.  H.  v.  12,  says : ‘ Ipsa  gens  Phocnicum  in  magna  glori&  litterarum 
inventionis  et  sideruni  navaliumque  ac  bellicarum  artmm.’  In  vii.  67,  he 
says  that  the  Plioenicians  introduced  the  observation  of  stars  in  navi- 

fation,  and  that  they  were  the  first  to  engage  in  commerce.  ‘ Mercaturas 
osni  . . . siderum  observationem  in  navigando  Plioenices.'  Mela,  i. 
12,  ascribes  the  invention  of  navigation  to  the  Phoenicians.  ‘ Prima  ratem 
ventis  credere  docta  Tyros,’  Tibull.  i.  7,  20.  Compare  Movers,  Phbn.  Alt. 
iii.  1,  p.  14, 149. 

(3)  Alcidamas,  Ulyss.  § 26,  ed.  Bekker.  JEschylus,  Prom.  467,  attri- 
butes the  invention  of  ships,  together  with  other  inventions,  to  the  philan- 
thropic Prometheus.  It  may  be  remarked  that  the  absence  of  navigation 
and  maritime  commerce  was  one  of  the  characteristics  of  the  Golden 
Age,  Arat.  110 ; Tibull.  i.  3,  37 — 10  j Virg.  Eel.  iv.  32,  38  ; Horat.  Carm. 
i.  3 j Ovid,  Met.  i.  94 — 6. 

(4)  The  skill  of  the  Sidonian  women  in  embroidery  is  mentioned,  II.  vi. 
290.  The  metallic  work  of  the  Sidonians  and  the  navigation  of  the 
Phcenicians  are  mentioned,  ib.  xxiii.  743 — 1.  The  decorative  skill  of  the 
Phoenicians,  and  their  seafaring  habits,  arc  alluded  to  in  several  passages 
of  the  Odyssey  ; see  particularly  Od.  xv.  415 — 484.  Compare  Pindar, 
Pyth.  ii.  125  ; Soph,  fragm.  756,  Dindorf. 
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times,  considered  as  evidence  of  their  astronomical  knowledge. 
The  navigator,  steering  his  bark  by  night  along  the  trackless 
sea,  guided  his  course  by  a northern  constellation  ;{*)  even 
travellers,  passing  through  an  unknown  country,  (*)  and  camel- 
drivers  journeying  across  the  desert,(')  used  the  same  indication. 

The  Greeks  are  reported  to  have  steered  by  the  Great,  and 
the  Phccnicians  by  the  Little  Bear.{®)  Thales  is  supposed  to 
have  taught  his  countrymen  the  use  of  the  Little  Bear  in  navi- 
gation ; but  the  statements  on  this  head,  referred  to  in  a former 
chapter,  are  confused,  and  probably  inaccurate.  (*) 

The  connexion  between  navigation  and  astronomy  was  con- 
sidered as  intimate ; (’®)  Virgil  supposes  that  sailors  were  the 
first  to  give  names  to  the  stars.  (*')  A treatise  on  Nautical 
Astronomy  was  attributed  to  Thales  j and  the  works  of  Eudoxus 
and  Aratus  on  the  stars  arc  stated  to  have  been  intended  for 


(5)  II.  xviii.  485  ; Od.  v.  272. 

(6)  Soph.  (Ed.  T.  795. 

(7)  npoTf pov  fiiv  OVD  fDUKTOiropouD  irpot  ra  aarpa  fiXfirovrts  ol  KOfit/X/ptropoi, 
Kai,  Ka0airtp  oi  irXtoDT€s,  StStvoD  fopiiovrts  Kai  v8ap,  Strab.  xvii.  1,  § 45. 
Diod.  ii.  54,  Bays  that  travellers  in  the  Arabian  deserts  directed  their 
course  by  the  Bears. 

(8)  Aratus,  v.  42—41,  says  that  the  Sidonians  steer  by  the  Little  Bear, 
and  that  it  is  preferable  to  the  Great  Bear,  as  being  nearer  the  North 
Pole. 

Magna  minorqne  fene,  quanun  regia  altera  Oraias, 

Altera  Sidouios,  utraque  sicca,  rates. — Ovid.  Trist.  iv.  3,  1. 

Esse  duas  Arctos,  quarum  Cynosura  petatnr 
Sidoniis,  Helicen  Graia  carina  notet. — Fast.  iii.  107. 

Majoremque  helice  major  dccircinat  arciim, 

Septem  illam  stellse  eertantes  lumine  hignant, 

Qu4  duce  per  lluctus  Graite  dant  vela  carime. 

Angusto  cynosura  brevis  torquetur  in  orbe, 

Quam  spatio,  tarn  luce  minor ; sed  judice  vincit 
Majorem  Tyrio.  Manil.  i.  301 — 8. 

Compare  Hygin.  Poet  Astr.  ii.  2,  who  states  that  the  Little  Bear  bore  the 
name  of  totyiKT). 

(9)  Above,  p.  83,  n.  69.  . 

Go)  Pliny  informs  us  that  the  inhabitants  of  Taprobane  did  not  steer 
by  the  stars,  but  that,  in  order  to  sail  to  India,  they  let  out  birds,  and 
followed  their  eburse,  vi.  24. 

(11)  Navita  turn  stellis  numeros  ct  noroina  fecit, 

Ple'iadas,  Hyadas,  claramque  Lycaonis  Arcton. 

Georg,  i.  137—8. 
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the  use  of  mariners. (’^)  It  becomes,  therefore,  a matter  of  in- 
terest, as  bearing  indirectly  upon  the  present  inquiry,  to  ascer- 
tain what  foundation  there  may  be  for  the  statements  and 
conjectures,  which  have  obtained  a favourable  acceptance  among 
some  modem  wTiters  of  high  authority,  as  to  the  distant  voyages 
of  the  Phoenicians  at  an  early  period  of  history.  The  circum- 
navigation of  Africa  by  a Phoenician  ship,  in  the  reign  of  Neco, 
about  610  B.C.,  is  credited  by  Alex,  von  Humboldt,  Rennell, 
Ileeren,  Mr.  Grote,  and  Mr.  Rawlinson,  and  is  generally  received 
as  an  historical  fact.  The  voyages  of  the  Phoenicians  to  Corn- 
wall for  tin,  and  to  the  southern  coast  of  the  Baltic  for 
amber,  pass  as  almost  equally  certain ; and  some  modern 
writers  have  even  gone  the  length  of  supposing  that  these 
enterprising  sailors  had  anticipated  Columbus  by  more  than 
2000  years,  and  had  discovered  America.('^) 

§ 2 The  accounts  handed  down  by  the  Greek  and  Roman 
writers  agree  in  representing  Gadeira,  or  Gades — the  modem 
Cadiz, — as  an  ancient  foundation  of  the  Phoenicians  of  Tj're.('®) 
Its  peculiar  position — an  island,  or  peninsula,  easy  of  defence, 
and  conveuient  for  trade,  lying  at  the  mouth  of  the  Mediter- 
ranean, communicating  with  a fertile  and  metalliferous  region, 
and  washed  by  a sea  abounding  in  fish — marked  it  out  as  an 
advantageous  spot  for  a commercial  station.  Velleius  states 
that  it  was  founded  by  the  Tyrians  before  Utica  ;(’®)  while  the 


(i})  Above,  p.  83;  Leontius,  ap.  Buhl.  Arat.  vol.  i.  p.  285. 

(13)  Link,  Dio  Urwelt  und  daa  Altertbuni.  vol.  ii.  p.  305  (Berlin, 
1821—2)  thinks  that  the  Phoenician  ships  penetrated  to  the  coast  of 
Prussia,  and  carried  on  a trade  in  amber.  Ileeren,  Ideen,  ii.  1,  p.  178, 
advances  the  same  opinion.  Compare  i.  2,  p.  85. 

(14)  See  Pauly,  art.  Oeographia,  vol.  iii.  p.  737  ; art.  Navigaiio,  vol.  v. 
p.  445.  Niebuhr,  Hist,  of  Home,  vol.  i.  p.  281,  Eng.  tr.,  connects  the 
primitive  astronomy  of  Europe  with  that  of  America,  and  therefore  must 
suppose  the  latter  country  to  have  been  discovered. 

(15)  See  Diod.  v.  20;  Strab.  iii.  5,  5 ; Appian,  Hisp.  2 ; Scymnus,  v. 
160.  According  to  Movers,  the  Punic  word  gadir  meant  a walled  enclo- 
sure or  fort.  A considerable  portion  of  the  materials  for  this  chapter  had 
been  previously  used  by  the  author  for  articles  which  have  appeared  in 
N otes  and  Queries. 

(16)  i.  2. 
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ftuthor  of  the  Aristotelic  Collection  of  ^larvcllous  Reports,  cites 
Phoenician  histories  as  declaring  that  Utica  was  founded  287 
years  before  Carthage.  (*^)  If  this  comparative  chronology  is 
correct,  the  Phoenicians  founded  the  distant  colony  of  Gades 
before  they  founded  the  cities  of  Utica  and  Carthage,  which  lay 
on  the  Afiicau  coast  on  the  way  to  Gades.  The  foundation  of 
Gades  is  placed  by  Mela  at  the  time  of  the  siege  of  Troy. 
Justin  describes  Gades  as  having  been  founded  by  the  Tyrians, 
but  as  having  been  subsequently  annexed  by  the  Carthaginians 
to  their  Empire.  (’*)  Its  fidelity  to  Carthage  seems  to  have  been 
ambiguous ; for  there  was  a party  in  it  which  was  in  traitorous 
correspondence  with  the  Romans  during  the  Second  Punic 
War.('») 

Strabo  says  that  the  Phoenicians  occupied  the  productive 
district  of  Southern  Spain,  from  a period  earlier  than  Ilomer 
down  to  the  time  when  it  was  taken  from  them  by  the 
Romans.(*’)  Their  presence  can  be  clearly  traced  westwards 
along  the  coast  inhabited  by  the  Bastuli,  as  far  as  the  Pillars  of 
Hercules,  and  from  the  Pillars  along  the  Turdetanian  coast  as 
far  'as  the  Anas  or  Guadiana,  or  perhaps  as  far  as  the  Sacred 
Promontory,  the  south-western  extremity  of  Lusitania  (Cape 
St.  Vincent). (*')  Ulysippo,  the  modem  Lisbon,  is  treated  by 
Greek  legends  as  a foundation  of  Ulysses.  This  is  a mere 
etymological  mythus  j and  the  conjecture  of  Movers,  derived 
from  the  occurrence  of  the  termination  -ippo  in  other  proper 
names,  that  this  is  a Phoenician  form,  is  probable.  Scylax, 
whose  Periplus  was  composed  about  3 t0  b.c.,  mentions  many 
factories  of  the  Carthaginians  to  the  west  of  the  Pillars  of 
Hercules,  apparently  on  the  European  side.(”)  But  whatever 


(17)  C.  134.  (18)  Mels.  iii.  6;  Justin,  zliv.  S. 

(19)  Livy,  xxviii.  23,  30.  (ao)  iii.  2,  14. 

(31)  See  Movers,  Pbduizier,  vol.  ii.  p.  615 — 647. 

(33)  Ib.  p.  839. 

(33)  an6  'HpaxXfiaiv  irn}\av  twv  cV  rg  ifonpia  woWit  Kapx''j6oviav 

Km  TTTiXos  leal  xal  irt\ayrf,  c.  1.  T be  last  words  sbow  tbat  Scylax 

cousidered  tbe  ocean  beyond  tbe  Pillars  of  Hercules  as  unknown. 

G O 
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factories  or  colonies  the  Phoenicians,  either  of  Tyre  or  Carthage, 
may  have  established  on  the  western  coast  of  Iberia,  they  must 
have  been  obscure  and  unimportant,  and  have  perished  without 
leaving  any  historical  vestiges  of  their  origin. 

From  Gades  the  Phoenician  navigators  are  supposed  to  have 
steered  their  enterprising  ships  along  the  shores  of  the  Atlantic 
Ocean,  to  have  procured  amber  and  tin  from  Northern  Europe, 
and  to  have  afterwards  sold  their  merchandize  to  the  nations  at 
the  eastern  extremity  of  the  Mediterranean. 

§ 3 Both  these  substances  appear  to  have  been  known  to 
the  Homeric  Greeks.  The  metal  Kacrairtpoc  occurs  several 
times  in  the  Iliad,  as  an  ornament  of  arms  and  chariots ; and 
it  is  placed  in  juxtaposition  with  gold.  It  receives  the  epithets 
‘white’  and  ‘shining.’  The  word  does  not  occur  in  the 
Odyssey.  Beckmann(-'*)  and  Heyne(^^)  think  that  Katralrtpoc 
was  originally  a mixture  of  silver  and  lead ; and  that,  on  ac- 
count of  the  resemblance  of  the  colour,  the  name  was  afterwards 
applied  to  tin.  It  is,  however,  most  probable  that  the  metal 
signified  by  Kavalrtpof  in  the  Iliad  is  tin ; and  it  is  so  under- 
stood by  Pliny.  (**) 

The  question  arises,  whence  the  tin  used  by  the  Greeks  of 
the  Homeric  age  was  obtained.  The  statement  of  Pliny  is, 
that  tin  was  fabled  to  be  imported  from  some  islands  in  the 
Atlantic  Sea,  but  that  it  was  known  in  his  time  to  be  produced 
in  Lusitania  and  Gallmcia  j the  ore  being  a dark- coloured  sand, 
found  on  the  surface  of  the  earth,  and  recognised  by  its  weight. 
He  adds,  that  lead  is  not  found  in  Gallsecia,  though  it  abounds 
in  the  neighbouring  country  of  Cantabria.  (^)  Diodorus  likewise 
states  that  tin  occurred  in  many  parts  of  Iberia  j and  that  it  was 
not  found  on  the  surface,  but  was  mined  and  melted  like  silver 
and  gold.(^ 

(24)  Hist,  of  Invent,  vol.  iv.  p.  20. 

{25)  Iliad,  vol.  vi.  p.  120.  (26)  N.  H.  xxiiv.  47. 

(27)  N . H.  xxxiv.  47.  Concerning  the  tin  trade,  see  Kenrick’s  Phoenicia 
(I/)nd.  1865),  p.  209—226. 

(28)  V.  38. 
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Other  reports  also  connect  tin  with  Iberia.  Posidonius 
speaks  of  tin  being  worked  in  the  country  of  the  barbarians 
beyond  Lusitania.  (™)  Dionysius  Periegetes  says  that  the  western 
islands,  where  tin  was  produced,  were  inhabited  by  Iberians.  (^) 
Several  writers  speak  of  a river,  by  which  the  Beetis  is  meant, 
as  carrying  down  tin  to  Tartessus.  (”')  In  the  Ora  MarWuna  of 
Avienus,  there  is  a description  of  certain  places  on  the  western 
coast  of  Spain,  near  the  Bay  of  Tartcssiis  ; among  these  Mount 
Cassius  is  enumerated,  from  which  the  Greeks  derived  the  name 
Kaaa’iTtpoc.  f*®)  This  is  a rude  and  childish  etymological  mythus, 
not  much  superior  to  that  which  derived  Britain  from  Brutus 
the  Trojan,  son  of  Ascanius.  Tin-ores  are,  however,  stated  to 
be  still  found  in  Galicia,  and  it  is  possible  that  supplies  of  this 
metal  may  have  been  brought  in  antiquity  from  the  western 
parts  of  the  Iberian  peninsula  to  Cades,  and  have  thus  passed 
into  Greek  consumption. 

But  it  cannot  be  doubted  that  Britain  was  the  country  from 
which  the  tin  sold  by  the  Phoenicians  to  the  Greeks  was  chiefly 
procured.  Herodotus  had  heard  of  the  Cassiterides,  or  Tin 
Islands,  from  which  tin  was  brought  to  Greece,  but  was  unable 
to  ascertain  anything  as  to  their  existence ; (’■'’)  and  it  was  not 
till  the  time  of  Cicsar,  when  the  Homans  cros.sed  into  Britain, 
that  the  nations  of  Southern  Europe  obtained  any  authentic 
information  respecting  the  country  which  produced  this  metal. 
Strabo  describes  the  Tin  Islands  as  ten  in  number,  situate  in 
the  open  sea  to  the  north  of  the  country  of  the  Artabri  (Cape 
Finisterre).  In  early  times  (he  says)  the  Phoenicians  carried 
on  the  tin  trade  from  Gadeira  (Cadiz),  and  retained  the  mono- 
poly by  concealing  their  course.  On  one  occasion  the  Romans, 
desirous  of  discovering  the  port  where  the  tin  was  shipped, 
followed  a Phoenician  vessel ; but  the  captain  intentionally 
steered  his  ship  into  shallow  water,  and  both  it  and  the  Roman 


(39)  Frsffni.  48.  (30)  v.  661 — 4. 

(31)  Kuslutli.  ad  Dion.  Perieg.  337  ; Scymnus,  v.  162  j Stepb.  Byz.  in 
TapT7}<r{r6t. 

(33)  V.  25!).  (33)  iii.  116. 
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ship  were  lost ; he  himself  eseaped  on  a fragment  of  the  wreck, 
and  received  from  the  State  the  value  of  his  cargo.  The 
Homans,  however,  after  many  attempts  discovered  the  secret. 
Since  I’ublius  Crassus  visited  the  islands,  and  ascertained  that 
tin  was  found  near  the  surface,  and  that  the  inhabitants  were 
peaceable,  the  voyage  has  been  frequently  made,  though  it  is 
longer  than  the  passage  from  Gaul  to  Britain. 

Tlie  Publius  Crassus  alluded  to  in  this  passage  must  be  the 
youngest  son  of  the  triumvir,  who  was  C»sar’s  lieutenant  in 
Gaul  from  58  to  55  b.c.(^^)  By  the  Phoenicians  the  Cartha- 
ginians appear  to  be  meant.  This  story  is  not  very  intelligible, 
nor  is  it  easy  to  fix.  a date  for  the  occurrence ; for  the  Homans 
were  not  a seafaring  people,  and  they  were  not  likely  to  attempt 
voyages  beyond  the  Pillars  of  Hercules  before  the  destruction 
of  Carthage  in  HG  b.c.,  whereas  after  that  time  the  Cartha- 
ginians had  no  ships  or  factories  ; Gadcs  had  been  sixty  years 
in  the  hands  of  the  Homans ; and  ever  since  the  end  of  the 
Second  Punic  War  the  Homans  had  been  able  to  extort  the 
secrets  of  the  Carthaginians  without  resorting  to  stratagem. 

Moreover,  the  account  of  P.  Crassus  openitig  the  navigation 
with  the  Tin  Islands  cannot  fairly  be  reconciled  with  the  fact 
(to  which  we  shall  presently  advert)  that,  before  and  during 
Caesar’s  life,  the  trade  in  Britisli  tin  was  carried  on  through 
Gaul.  The  story  in  question  doubtless  originated  in  the  known 
commercial  jealousy  of  the  Carthaginians,  and  in  the  rigo'ir 
with  which  they  maintained  the  exclusion  of  competitors  with 
their  trade.  They  are  stated  by  Strabo  to  have  sunk  any 
strange  ship  which  sailed  even  as  far  as  Sardinia  or  Gades.(*®) 
Diodorus  describes  Britain  as  being,  like  Sicily,  triangular, 
but  with  sides  of  unequal  length.  The  promontory  nearest  the 

(34)  ni-  5.  § 11. 

{Y,)  See  Cffisar,  B.  G.  ii.  64;  Drumann,  Gcschiclito  Boms,  vol.  iv. 

p.  lie. 

(36)  xvii.  1.  19  j Redelob,  Thule  (Leipzig,  1855),  p.  22,  discredits  the 
story  of  the  Gaditan  navigator.  He  thinks  that  one  ship  could  not  follow 
another,  as  a traveller  could  track  another  by  land.  He  also  thinks  that 
the  Komana  never  went  to  Britain  by  the  Slraita  of  Gibraltar. 
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mainland  was  called  Cantium  (Kent) ; that  at  the  opposite  ex- 
tremity was  called  Bclcrium  ; that  turned  towards  the  sea  was 
named  Orca  (a  eonfusion  with  the  Orcades).  The  inhabitants 
of  the  promontory  of  Belerium  were  hospitable,  and,  on  account 
of  their  intercourse  with  strangers,  civilized  in  their  habits.  It 
is  they  who  produce  tin,  which  they  melt  into  the  shape  of 
astragali,  and  they  carry  it  to  an  island  in  front  of  Britain, 
called  Ictis,  This  island  is  left  dry  at  low  tides,  and  they  then 
transport  the  tin  in  carts  from  the  shore.  Here  the  traders 
buy  it  from  the  natives,  and  earry  it  to  Gaul,  over  which  it 
travels  on  horseback,  in  about  thirty  days,  to  the  mouths  of  the 
Rhone.(*^) 

Tiraajus  mentioned  an  island  of  Mictis,  within  six  days’  sail 
of  Britain,  which  produced  tin,  and  to  which  the  natives  of 
Britain  sailed  in  coracles.  (®*)  The  Mictis  of  Timaeus  and  the 
Ictis  of  Diodorus  are  probably  variations  of  the  name  Vectis, 
by  which  the  Roman  writers  designated  the  Isle  of  Wight.  The 
south-western  promontory  of  Britain  reappears  in  Ptolemy  under 
the  form  of  Bolerium.(’®) 

In  another  passage  Diodorus  speaks  of  the  Tin  Islands  as 
being  in  the  ocean  beyond  Iberia ; he  distinguishes  them  from 
Britain,  whence  he  states  that  tin  was  imported  into  Gaul,  and 
carried  on  horseback  by  traders  to  Massilia,  and  to  the  Roman 
colony  of  Narbo.(^) 

Posidonius,  the  contemporary  of  Cieero,  likewise  states  that 
tin  was  brought  from  the  Britannic  islands  to  Ma.ssilia,('‘')  by 
which  he  implies  the  overland  route.  The  author  of  the 
Aristotelic  Collection  of  Marvellous  Reports,  which  treatise  was 
composed  about  300  B.C.,  describes  the  Cdlic  /in  as  being  more 
easily  melted  than  lead.(*-)  This  must  mean  tin  brought  over 


(37)  T.  21,  22. 

(38)  Ap.  Plin.  vi.  IG  (fragm.  32,  ed.  C.  Muller).  For  ‘ inaulsm  Mictlm’ 
in  Pliny,  Mr.  Kenriuk  reads  'insulam  Ictim,'  which  is  not  an  improbable 
conjecture. 

(.39)  Geogr.  ii.  3,  § 3.  (40)  v.  38.  (41)  Fragm.  48. 

(43)  6 Kaa-triTtpot  o KfAriioSc,  Mirab.  Ausc.  50.  Bochart  interprets  this 
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Gaul,  and  imported  into  Greece  from  a Gallic  port;  as  we 
speak  of  Butch  toyi,  which,’  though  exported  from  Holland,  arc 
manufactured  in  Southern  Germany ; and  of  Leghorn  honnels, 
which,  though  shipped  at  Leghorn,  arc  made  in  the  interior  of 
Tuscany. 

Pliny  describes  the  Cassitcridcs  as  a group  of  several  islands, 
lying  opposite  Ccltibcria,  to  which  the  Greeks  gave  this  name 
from  their  production  of  tin.  lie  add.s,  that  six  other  islands, 
called  the  Islands  of  the  Gods,  or  the  Happy  Islands,  lay  off  the 
promontory  of  the  Arrotribse  (or  Ai  tabri)  ;(**)  the  position  which 
Strabo  assigns  to  the  Tin  Islands.  Dionysius  Periegetes  speaks 
of  the  Tin  Islands  as  situated  near  the  Sacred  Promontory,  the 
extreme  point  of  Europe.  (■*■')  The  ten  tin  islands  to  the  west 
of  Spain  are  also  recorded  hy  Ptolemy. (**)  These  writers,  toge- 
ther with  Strabo,  conceive  tbc  Cassitcridcs  as  distinct  from 
Britain.  Scymuus,  in  his  geographical  poem,  composed  about 
00  B.C.,  even  places  two  tin  islands  in  the  upj>cr  part  of  the 
Adriatic  Sea,  opposite  the  territory  of  the  Istrians.{^) 

We  learn  from  Pliny  that  Ilanno,  during  the  prosperous 
period  of  Carthage,  sailed  from  Gadcs  to  the  extremity  of 
Arabia,  and  left  a written  account  of  his  voyage.  He  adds, 
that  Himilco  was  sent  at  the  same  time  to  examine  the  external 
coasts  of  Europe.{*^  The  Pcriplus  of  Ilanno  is  extant : his 
voyage  was  partly  for  the  foundation  of  colonics,  and  partly  for 
discovery ; he  is  supposed  to  have  sailed  along  the  coast  as  far  as 
Sierra  Leone ; and,  according  to  the  best  considered  conjecture, 
his  expedition  took  place  about  470  d.c.(“)  Tbc  discoveries  of 
Himilco,  as  preserved  in  a written  record,  are  referred  to  by 
A^enus,  in  his  geographical  poem,  the  Ora  Marilima.  He  dc- 


epithet  as  referring  to  Britain.  But  the  Greeks  had  little  or  no  knowledge 
of  Britain  at  the  time  when  thia  treatise  was  written,  and  they  never  con- 
sidered the  Britannic  islands  as  forming  part  of  Ccltica. 

(43)  N.  H.  iv.  36.  (44)  T.  161—4 

(45)  Geogr.  ii.  6,  § 76.  (46)  v.  392. 

(47)  N.  H.  ii.  67,  and  sec  v.  1. 

(48)  See  C.  Muller,  Geogr.  Gr.  Min.  vol.  i.  j Prol.  p.  xxii. ; below,  § 8. 
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scribes  certain  islands,  called  the  (Estrymnian  Islands,  off  the 
coast  of  Spain,  with  which  the  Tartessians  traded,  which  pro- 
duced tin  and  lead,  and  which  were  only  two  days’  sail  from 
the  islands  of  the  Hibernians  and  the  Albiones.  He  proceeds 
to  say,  that  the  Carthaginians,  both  of  the  mother  country  and 
the  colonies,  passed  the  Pillars  of  Hercules,  and  navigated  the 
'Western  Sea.  Himilco  stated  from  personal  experience  that  the 
voyage  occupied  at  least  four  months;  and  he  described  the 
dangers  of  these  unknown  waters  by  saying  that  there  was  no 
wind  to  impel  the  ship ; that  its  course  was  impeded  by  weed  ; 
and  that,  while  in  this  helpless  state,  it  was  surrounded  by 
marine  monsters.  (^*) 

If  the  date  of  the  voyages  of  Hanno  and  Himilco  is  correctly 
fixed,  it  follows  that  at  a period  subsequent  to  the  expedition  of 
Xerxes,  the  Carthaginians,  though  there  was  a Phcenician  esta- 
blishment at  Gadcs,  had  not  carried  their  navigation  far  along 
the  eoasts  of  the  Atlantic ; and  that  they  sent  out  two  voyages 
of  discovery — one  to  the  south,  the  other  to  the  north — at  the 
public  expense.  The  report  of  Himilco,  that  the  voyage  from 
Gadcs  to  the  Tin  Islands  (i.e.  to  Cornwall)  occupied  at  least 
four  months ; and  that  navigation  in  these  remote  waters  was 
impeded  by  the  motionless  air,  by  the  abundance  of  seaweed, 
and  by  the  monsters  of  the  deep — fables  which  the  ancient 
mariners  recounted  of  unexplored  seas  — would  not  be  very 
attractive  to  the  traders  of  the  Carthaginian  colonies. 

On  the  whole,  the  accounts  preserved  by  the  Greek  and 
Latin  writers  lead  to  the  inference  that  the  tin  supplied  in  early 
times  to  the  nations  in  the  east  of  the  Mediterranean  came  by 
the  overland  route  across  Gaul,  and  that  the  Phoenician  ships 
brought  it  from  the  mouth  of  the  Rhone,  without  sailing  as  far 
as  Britain.  Some  Iberian  tin  may  perhaps  have  been  obtained 
from  Gades. 

A passage  of  the  prophet  Ezekiel  (about  590  b.c.)  might 
indeed  seem  to  point  to  a different  conclusion.  It  mentions  tin 


(49)  V.  80—111. 
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among  the  articles  of  merchandize  brought  to  Tyre  from 
Tarshish. 

‘ Tarshish  was  thy  merchant  by  reason  of  the  multitude  of 
all  kind  of  riches ; with  silver,  iron,  tin,  and  lead,  they  traded 
in  thy  fairs.’  (xxvii.  12.) 

The  prevalent  opinion  among  Biblical  critics  is,  that  Tar- 
shish is  equivalent  to  the  Greek  Tartessus,  and  that  the  southern 
coast  of  Spain  to  the  west  of  the  Straits  of  Gibraltar  is  here 
signified. (**)  But  the  meaning  of  Tarshish  in  the  Old  Testa- 
ment is  not  free  from  doubt ; and  even  if  Tarshish,  in  its 
strict  geographical  sense,  be  equivalent  to  Tartessus,  its  meaning 
in  this  passage  would  be  satisfied  by  the  supposition  that  tin 
was  brought  by  sea  from  the  western  parts  of  the  Mediter- 
ranean. 

There  are  some  traces  of  a trade  in  tin  with  India  in  anti- 
quity, and  it  has  been  conjectured  that  the  Tyrians  might  have 
procured  their  supplies  of  this  metal  from  the  east,  and  not  from 
the  west.  Thus  Diodorus  says,  that  India  contains  veins  of 
various  metals  — namely,  much  gold  and  silver,  not  a little 
copper  and  iron,  also  tin.(‘‘‘)  It  is  stated  by  Stephanus  of 
Byzantium,  on  the  authority  of  the  Bassarica  of  Dionysius,  that 
Cassitira  was  an  island  in  the  ocean  near  India,  from  which  tin 
was  obtained.  (^-)  The  Bastarica  was  a poem  j and  its  author, 
Dionysius,  was  apparently  Dionysius  Periegetes,  who  lived  at 
the  end  of  the  third  or  the  beginning  of  the  fourth  century  of 
our  era.  It  celebrated  the  exploits  of  Bacchus,  and,  among  others 
recounted  his  expedition  to  India,  where  it  enumerated  many 
names  of  places. (“■’)  'Whether  this  geographical  poet  knew  of 
tin  being  imported  into  Europe  from  the  island  of  Bauca,  or 
whether  he  considered  the  Indian  island  of  Cassitira  as  a tin- 
island  on  mere  etymological  grounds,  cannot  now  be  deter- 
mined ; though  the  latter  supposition  seems  the  more  probable. 

(50)  See  Winer,  in  Thartchhch  ; Dr.  Smith’s  Diet,  of  Anc.  Geogr.  in 
Tartetau*. 

(51)  ii.  36.  (52)  In  v.  KatraiTipa. 

(53)  Sec  Bemhardy,  ad  Dionjs.  Perieg.  p.  607,  615. 
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The  author  of  the  Pcriplus  of  the  Erythrajan  Sea,  which 
bears  the  name  of  Arrian,  mentions  tin  as  an  article  of  import 
into  the  following  places— namely.  Port  Avalites,  in  Abyssinia, 
near  the  entrance  of  the  Red  Sea;(‘*)  Cane,  on  the  southern 
coast  of  Arabia,  whither  this  metal  was  brought  from  Egypt  ;(^*) 
and  two  Indian  emporia — oue,  the  Port  of  Barygaza,  at  the 
mouth  of  the  Nerbudda,  north  of  Bombay;  and  the  other 
the  Port  of  Bacare,  on  the  Malabar  coast.  (^*)  The  author  of 
this  Periplus  is  proved  by  internal  evidence  to  have  been  an 
Egyptian  merchant,  who  wrote  at  the  cud  of  the  first  ccutury 
after  Christ.  (®^) 

Movers,  in  his  learned  work  on  the  Phoenicians,  rejects  the 
hypothesis  of  an  ancient  trade  in  tin  between  Tyre  and  India. 
He  allows  no  weight  to  the  argument  which  has  been  drawn  in 
its  favour  from  the  resemblance  of  the  Sanscrit  ktufira  to  the 
Greek  KaaaiTtpot : and  holds  that  this  word,  as  well  as  the 
Aramaic  kadlr  and  the  Arabic  kasdir,  was  dcrivc!l  from  the 
Greek;  he  refers  to  the  passages  concerning  tin  in  the  Periplus 
of  Arrian,  as  showing  that  tin  was  imported  into  Arabia  and 
India  from  Alexandria;  and  he  believes  that  the  ilalacca  tin 
had  not  been  worked  in  antiquity. (®*) 

§ 4 The  other  main  argument  in  favour  of  the  distant 
voyages  of  the  Phoenicians  is  derived  from  the  early  use  of 
amber. 

The  Greek  word  electron  had  a double  siguificatiou;  it  de- 
noted amber,  and  also  a metallic  compound  formed  by  the  mix- 
ture of  gold  and  silver  iu  certain  proportions.  Whichever  of 
these  significations  was  the  original  one,  it  is  certain  that  the 
transfer  from  the  oue  to  the  other  was  owing  to  the  tawny  colour 
and  the  lustre  which  were  common  to  the  two  substances. 

(54)  c.  7.  (55)  0.  28.  (56)  c.  49,  66,  ed.  C.  Muller. 

(57)  See  C.  Muller’s  Prolegomena  to  his  recent  edition  of  the  Geogr. 
Gr.  Min.  vol.  i.  p.  97. 

(58)  Ib.  iii.  1,  p.  62 — 5.  The  Assyrian  bronze  is  found  to  be  composed 
of  one  part  tin  to  ten  parts  copper.  Rawlinson's  Herodotus,  vol.  i. 
p.  498. 

(59)  Virgil  says  of  a river,  ‘ clearer  than  amber,’  where  a modern  poet 
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The  use  of  the  word  electron  in  Horner  and  Hesiod,  where  it 
is  described  as  applied  to  different  ornamental  purposes,  does  not 
determine  its  meaning.  Buttmann,  however,  in  his  dissertation 
on  the  subject,  (*®)  has  made  it  probable  that  it  signifies  amber 
in  the  early  epic  poetry  ; and  he  derives  the  word  from  iXkw,  in 
allusion  to  the  attractive  properties  of  amber.  The  use  of  the 
word  in  the  plural  number  for  the  ornaments  of  a necklace  in 
two  passages  of  the  Odyssey,  (*')  though  not  decisive,  agrees  best 
with  the  supposition  that  knobs  or  studs  of  amber  are  meant ; 
as  in  the  passage  of  Aristophanes,  where  it  denotes  the  orna- 
ments fastened  to  a couch.  (*®)  Thales  is  reported  to  have  held 
that  inanimate  substances  were  endued  with  souls,  arguing  from 
the  magnet  and  amber,  (“)  where  the  word  used  is  electron. 
Upon  this  hypothesis,  the  acceptation  of  the  word  in  the  sense 
of  pale  gold  would  be  derivative  and  secondarj-.(^) 

The  notions  of  the  ancients,  both  as  to  the  nature  of  amber 
and  the  places  where  it  occurred,  were  singularly  conflicting  and 
indistinct,  as  we  learn  from  the  full  compilation  in  Pliny. (®^)  It 
may,  however,  be  considered  as  certain,  that  the  amber  imported 
into  ancient  Greece  and  Italy  was  brought  from  the  southern 
shores  of  the  Baltic,  where  it  is  now  almost  exclusively  ob- 
tained. (**)  According  to  Herodotus,  amber  was  in  his  time 

would  say  ‘clearer  than  crystal.*  ‘ Purior  electro  campiim  petit  amnis,’ 
Georg,  iii.  622.  The  metaphor  is  imitated  by  Milton: — 

‘ There  Susa  by  Choaspes,  amher  stream. 

The  drink  of  none  but  kings.' 

Par.  Beg.  iii.  288. 

‘And  where  the  river  of  bliss  throueh  midst  of  heaven 
Bolls  o'er  Elysian  flowers  her  amber  stream.’ 

Par.  Lost,  iii.  358. 

(60)  Ueber  das  Elektron,  Mythologus,  vol.  ii.  p.  .337. 

(61)  XV.  460,  xviii.  295.  (62)  Eq.  5.32. 

(63)  Diog.  Laert.  i.  24.  The  authorities  cited  are  Aristotle  and  Hip- 
pias.  Aristotle  refers  only  to  the  magnet,  Do  An.  i.  2.  By  llippias,  the 
sophist  seems  to  be  meant.  Plato,  Tim.  § 6t.t,  p.  80,  mentions  the  attractive 
properties  of  fXvsvpoi/. 

(64)  Compare  Boeckh,  Metrol.  Untersuchungen,  p.  129. 

(65)  H.  N.  xxxvii.  11. 

(65)  Tavernier,  Voyages  dcs  Indes,  ii.  23,  states  that  in  bis  time  amber 
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reported  to  "come  from  a river,  called  Eridanus  by  the  barba- 
rians, ■which  flowed  into  the  Northern  Sea.  Herodotus  re- 
jects this  story;  he  considers  the  name  Eridanus  as  being 
manifestly  of  Greek  origin,  and  as  invented  by  some  poet : 
he  cannot  ascertain  that  such  a river  exists,  or  that  Europe  is 
bounded  by  sea  on  the  opposite  side.  He  believes,  however, 
■B'ith  respect  both  to  amber  and  tin,  that  they  come  from 
countries  at  the  extremity  of  the  earth. (“^)  The  account  of 
Pytheas,  the  navigator  (about  3.50  b.c.),  as  recited  to  us  by 
Pliny,  is,  that  a shore  of  the  ocean  called  Metonomon,  reaching 
6000  stadia  (750  miles)  in  length,  was  inhabited  by  the  Gut- 
tones,  a nation  of  Germany ; that  beyond  this  coast,  at  the  dis- 
tance of  a day’s  sail,  the  island  of  Abalus  was  situated ; that 
amber  was  thrown  upon  this  island  in  spring  by  the  waves ; and 
that  the  natives  used  it  as  a fuel,  and  likewise  sold  it  to  their 
neighbours  the  Teutoni.  The  account  of  Pytheas  was,  according 
to  Pliny,  followed  by  Timseus;  with  this  exception,  that  he 
called  the  island,  not  Abalus,  but  Basilia.(**)  The  testimony  of 
TimiEus  is,  however,  differently  reported  by  Pliny  in  another 
place  ;(*’)  he  there  states  that,  according  to  Timeeus,  there  was 
an  island  one  day’s  sail  from  the  northern  coast  of  Scythia, 
called  Raunonia,  into  which  amber  was  cast  up  by  the  waves  in 
spring.  In  the  same  chapter  he  likewise  says,  that  a large 
island  off  the  northern  coast  of  Scythia,  which  others  called 
Baltia,  was  by  Timseus  called  Basilia.  The  report  of  Diodorus 
is  not  very  different,  and  is  apparently  derived  from  a similar 
source.  He  states  that  Ba.sileia  is  an  island  in  the  ocean  oppo- 


wag  found  exclusively  upon  the  coast  of  Ducal  Prussia  in  the  Baltic.  He 
says  that  it  is  cast  up  by  the  sea.  and  that  the  collection  of  it  is  farmed  out 
by  the  Elector  of  Brandenburgh  for  an  annual  rent  of  I8,0(X)  or  2l),0(X), 
and  sometimes  as  much  as  22.fXX)  dollars.  Sir  John  Hill,  honever, 
(Translation  of  Theophnistus  on  Stones,  ed.  2.  p.  132).  affirms  that  amber 
is  not  peculiar  to  the  coast  of  the  Baltic,  and  that  it  is  sometimea  found  in 
England. 

(fi;)  iii.  115. 

(68)  xxxrii.  2.  Compare  Zeuss,  Deutschen,  p.  2C9. 

(69)  iv.  13. 
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site  the  coast  of  Scythia,  beyond  Galatia ;('®)  that  amber  is  cast 
up  by  the  sea  on  this  island,  and  that  it  occurs  nowhere  else ; 
and  that  it  is  here  collected  and  carried  by  the  natives  to  the 
op|X)site  continent,  whence  it  is  exported  to  Greece  and  Italy. C^') 
Tacitus  informs  us,  in  his  Germania, that  the  iEstui,  who 
dwell  on  the  right  or  eastern  shore  of  the  Suevic  Sea,  find  in 
the  shoal  water  and  on  the  shore,  amber,  which  they  call 
ffleenm.  Like  other  barbarians  (he  continues),  they  were  incu- 
rious about  its  nature,  and  it  lay  for  a long  time  among  the  sub- 
stances cast  up  by  the  sea ; they  made  no  use  of  it,  until  Roman 
luxury  gave  it  value  ; they  now  collect  it  and  send  it  onwards, 
in  an  unmanufactured  state,  and  wonder  at  the  price  which  they 
receive  for  it.  Tacitus  himself  believes  it  to  be  a gum,  which 
distils  from  trees  in  the  islands  of  the  west,  under  the  imme- 
diate influence  of  the  sun,  falls  into  the  sea,  and  is  carried  by 
the  winds  to  the  opposite  coast.  One  of  the  islands  in  the 
Northern  Ocean  is  stated  by  Pliny  to  have  been  named  by  the 
Roman  soldiers  Glessaria,  from  its  producing  glemtum,  or  amber 
{gla»H) ; it  had  been  reduced  by  Prusus,  and  -was  called  Aus- 
travia,  or  Actania,  by  the  natives. Pliny  places  it  near  the 
island  of  Burcana,  which  was  between  the  mouths  of  the  Rhine 
and  the  Sala,  and  was  likewise  taken  by  Drusus.(^^) 

These  accounts  agree  in  pointing  to  the  northern  coast  of 
Europe  as  the  place  where  amber  was  found  in  antiquity. 
Pliny,  however,  adds  a statement  of  a more  precise  and  satis- 
factory character.  Amber  was,  he  says,  brought  from  the  shores 
of  Northern  Germany  to  Pannonia;  the  inhabitants  of  this  pro- 
vince passed  it  on  to  the  Vencti,  at  the  head  of  the  Adriatic, 
who  conveyed  it  further  south,  and  made  it  known  in  Italy.  The 
coast  where  it  is  found  had  (he  says)  been  lately  seen  by  a 
Roman  knight,  who  was  sent  thither  by  Julianus,  the  curator 


(70)  By  Galatia,  Diodorus  means  Celtica,  that  is,  central  and  western 
Europe. 

{71)  T.  23.  (72)  c.  45.  (73)  iv.  13,  xxxvii.  3. 

(74)  Strab.  vii.  1,  3.  Compare  Tac.  Germ.  31.  The  date  of  this  expe- 
dition is  12  B.c.  See  Merivalc’s  Roman  Empire,  vol.  iv.  p.  228. 
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of  the  gladiatorian  shows  for  the  Emperor  Nero,  in  order  to  pur- 
cliase  it  in  large  quantities.  This  agent  visited  the  coast  in 
question,  having  reached  it  by  way  of  Carnuntum,  the  distance 
from  Carnuntum  to  the  amber  district  being  nearly  600  miles; 
and  he  brought  back  so  large  a supply,  that  the  nets  in  the 
amphitheatre  for  keeping  off  the  wild  beasts  were  ornamented 
with  amber  at  the  knots ; and  the  arms,  the  bier,  and  all  the 
apparatus  for  one  day  were  decorated  with  the  same  material, 
lie  brought  with  him  one  lump  thirteen  pounds  in  weight. 

Carnuntum  was  a town  of  Upper  Pannonia,  on  the  southern 
bank  of  the  Danube,  between  the  modern  Vienna  and  Presburg ; 
and  after  the  reduction  of  Pannonia  by  the  Romans,  it  would 
without  difficulty  have  been  reached  from  the  head  of  the 
Adriatic.  The  distance  from  Carnuntum  to  the  coast  of  the 
Baltic  is  not  more  than  400  miles,  f'®)  lliillmann  has  pointed 
out  that  in  the  Middle  Ages  there  was  a commercial  route  from 
the  Upper  Vistula  to  Southern  Germany,  which,  passing  through 
Thom  and  Breslau,  reached  the  river  Waas,  and  thus  descended 
to  the  Danube.  P)  A Roman  knight,  with  a sufficient  escort 
of  slaves,  would  doubtless  have  effeeted  this  journey  without 
serious  difficulty.  The  large  piece  of  amber  which  Pliny  reports 
him  to  have  brought  to  Rome  is  exceeded  in  size  by  a mass  of 
eighteen  pounds,  which  is  stated  in  M'Culloch's  Commercial 
Dictionary  to  have  been  found  in  Lithuania,  and  to  be  now  pre- 
served in  the  Royal  Cabinet  at  Berlin.  It  appears  from  Tacitus 
that  Claudius  Julianus  had  still  the  care  of  the  gladiators  under 
Vitellius,  in  69  a.d.(^®)  He  was  murdered  in  the  struggle  which 
accompanied  the  downfall  of  that  Emperor. 

Hiillmann  (^®)  justly  points  out  the  improbability  that  the 


’(75)  ravii.  3. 

(76)  See  Cluvier,  Germ.  Ant.  p.  692.  A traditionary  account  has  been 
preserved  in  Prussia  that  in  the  Roman  times  amber  was  carried  on 
norseback  through  Pannonia  to  Italy,  Hiillmann,  Stadtewesen  det  Mittel- 


alters,  vol.  i.  p.  314. 

(77)  Handelsgescbicbte  der  Griechen,  p.  77. 

(78)  Hist.  iii.  57,  76. 


(79)  Ib.  p.  76. 
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Phoeniciaa  navigators,  however  enterprising  they  may  have  been, 
should  have  sailed  through  the  Sound,  and  have  carried  on  a 
trade  with  the  southern  coasts  of  the  Baltia  He  makes  the 
remark  that,  in  very  early  times,  trade  with  remote  regions  was 
always  conducted,  not  by  sea,  but  by  land.  This  opinion  is 
doubtless  well  founded : one  reason  was,  the  helplessness,  timi- 
dity, and  unskilfulness  of  the  ancient  navigation ; but  another 
and  more  powerful  one  was,  that  land-traffic  could  be  carried  on 
by  native  travelling  merchants,  such  as  those  mentioned  by  Livy 
as  visiting  different  parts  of  Italy  ;('*”)  whereas  navigators  were 
foreigners,  who  came  in  a foreign  ship,  and  were  as  such  liable 
to  all  the  dangers  and  disadvantages  to  which  this  class  of  per- 
sons were  exposed  in  antiquity. 

Dr.  Vincent,  whose  learned  and  judicious  researches  into  the 
voyages  of  the  ancients  give  great  weight  to  his  opinion,  con- 
ceives it ' to  be  agreeable  to  analogy  and  to  history,  that  mer- 
chants travelled  before  they  sailed and  he  refers  to  the  trans- 
port of  silk  by  land  for  a distance  of  more  than  2800  miles.(*’) 
Gibbon  likewise  remarks,  with  reference  to  the  ancient  caravan 
trade  in  the  same  commodity,  that  ‘ a valuable  merchandize  of 
small  bulk  is  capable  of  defraying  the  expense  of  land  car- 
riage.’(®®)  This  observation  applies  with  peculiar  force  to  amber, 
which  combines  a great  value  with  a small  bulk  and  a small 
weight.  It  likewise  applies,  though  with  less  force,  to  tin. 

Bruckner,  in  his  Historia  Reipublicae  Massiliensium,  (“’) 
adopts  the  view  that  amber  was  brought  by  an  ov6rland  journey 
to  the  Mediterranean ; but  he  conceives  Massilia  to  have  been 
the  point  with  which  the  connexion  was  established.  It  seems, 
however,  much  more  probable  that  the  more  direct  route  to  the 
head  of  the  Adriatic  was  preferred  ; and  that  even  in  the  time 
of  Homer  amber  had  reached  the  Mediterranean,  and  had  been 
diffused  over  the  Grecian  world,  by  this  channel.  The  Phoeui- 

(8o)  iv.  24,  vi.  2. 

(Si)  Commerce  and  Navigation  of  the  Ancients  in  the  Indian  Ocean, 
1807,  Tol.  ii.  p.  365,  589. 

(Hj)  c.  40.  (83)  p.  60. 
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cians  were  probably  the  intermediate  agents  by  which  this  diffu- 
sion was  effected.  An  embassy  from  the  .^Estiu  on  the  southern 
shores  of  the  Baltic,  who  visited  Theodoric  in  the  sixth  century, 
and  who  brought  him  a present  of  amber,  appears  to  have  tra- 
velled to  Italy  by  this  route.  (***)  Otfried  Muller  concurs  in  re- 
jecting the  hypothesis  that  amber  was  carried  to  Greece  from 
the  Baltic  in  Phcenician  ships,  and  in  supposing  that  it  found  its 
way  over  land  to  tlie  northern  shores  of  the  Adriatic.  lie  con- 
jectures, however,  that  it  was  conveyed  to  Greece  by  the  Etrus- 
cans, and  not  by  the  Phoenicians ; a hypothesis  less  reconcilable 
with  such  historical  traces  as  remain,  than  that  to  which  he  pre- 
fers it.(®*) 

The  fable  of  the  daughters  of  the  sun  being  changed  into 
poplars  on  the  banks  of  the  river  Eridanus,  and  their  tears  for  the 
death  of  their  brother  Phaethon  being  converted  into  amber, 
though  posterior  to  Homer,  occurred  in  the  poetry  of  Hesiod, 
and  was  adopted  by  .iEschylus  and  other  Attic  tragedians.  (**) 
The  Eridanus  was  originally,  as  Herodotus  perceived,  a purely 
poetical  stream,  without  any  geographical  position  or  character. 
By  degrees,  however,  it  obtained  a footing  in  positive  geography, 
though  its  identification  was  at  first  unfixed.  The  Theogony  of 
Hesiod  places  it  in  the  category  of  real  rivers. (®^)  Herodotus 
conceived  it  as  falling  into  the  external  ocean,  to  the  north  of 
Europe,  .^schylus  regarded  it  as  an  Iberian  stream,  and  is 
said  to  have  confounded  it  with  the  Rhone.  (**)  At  an  early 
period  the  Eridanus  was  identified  with  the  Po.  This  identifi- 
cation is  traced  as  high  as  Pherecydes ; (*°)  and  it  is  clearly  ex- 

(84)  See  the  king's  curious  rescript  of  thanks,  Cassiod.  Var.  v.  2. 
Compare  Zeuss,  Deutschen,  p.  667. 

(85)  Etrusker,  vol.  i.  p.  280 — 285. 

(86)  Markscheffel,  Frag.  Hesiod,  p.  355.  The  Heliadea  of  ..Eschylus 
and  the  Phaethon  of  Euripides  were  founded  on  this  fable. 

(87)  V.  338. 

(88)  Plin.  ixxviii.  2.  .SIschylus  in  Iberia,  hoc  est  in  Hispania,  Erida- 
num  esse  dixit,  eundemque  appellari  Ehodanum.  In  Heliad.  fragni.  63, 
Dindorf.  however,  he  appears  to  place  the  fall  of  Phaethon  on  the  shores 
of  the  Adriatic. 

(89)  Fragm.  33  c.  ed.  C.  Miiller. 
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pressed  by  Euripides.  (*®)  Apollonius  introduces  the  fable  into 
his  epic  poem.  He  represents  the  Argonauts  as  passing  along 
the  Eridanus,  in  their  voyage  from  the  Ister  to  the  Rhone,  and 
as  there  hearing  the  lament  of  the  Ileliades,  and  seeing  their 
amber  tears.  He  likewise  mentions  another  version,  which  he 
attributes  to  the  Celts,  that  the  tears  were  those  of  Apollo,  shed 
for  his  son  .lEsculapius,  when  he  was  on  his  way  to  the  sacred 
Hyperboreans.  (*’)  Ovid  relates  the  fable  in  its  original  form  of 
a metamorphosis,  and  shows  how  the  tears  of  the  Ileliades, 
hardened  by  the  sun,  and  falling  into  the  Eridanus,  produeed 
ornaments  for  the  Roman  ladies : — 

■ Cortex  in  verba  iiovigsiina  venit. 

Inde  fluunt  lacrims,  gtillataque  sole  rigeaennt 
De  ramia  electra  novis,  qus  lucidua  amnia 
Excipit,  et  nuribua  mittit  geatanda  Latinia.(”) 

The  story  of  the  amber  tears  of  the  Ileliades  is  treated  as 
fabulous  by  Polybius  and  Strabo  ;(**)  and  Lucian  ridicules  it  in 
a short  piece,  (**)  in  which  he  describes  himself  as  having  been 
rowed  up  the  Po,  and  having  in  vain  inquired  of  the  wondering 
boatmen  if  they  could  show  him  the  poplars  which  distilled 
amber.  Others  had  previously  rationalized  the  fable.  The  Col- 
lection of  Marvellous  Stories  ascribed  to  Aristotle,  written  about 
300  B.C.,  deseribes  amber  as  a gum  which  liquefied  from  poplars 
near  the  Eridanus,  in  the  extremity  of  the  Adriatic,  and  which, 
being  hardened  into  the  consistency  of  stone,  was  collected  by 
the  natives,  and  exported  into  Greece.  (*^) 

But  the  identification  of  the  imaginary  Eridanus  with  the 
Po  was  not  accidental.  The  Greek  mythology  connected  the 
amber  tears  of  the  Ileliades  with  the  Eridanus ; and  as  amber 
was  imported  into  Greece  from  the  upper  extremity  of  the 
Adriatic,  it  was  naturally  identified  with  the  great  river  of 
Northern  Italy,  which  falls  into  this  part  of  the  Adriatic. 

(90)  Hipp.  735— 741. 

(91)  iv.  596 — 626.  Compare  Scymnna,  v.  395—401. 

(9a)  Met.  ii.  363 — 6.  (93)  Polyb.  ii.  16,  17  ; Strab.  v.  1,  9. 

(94)  De  Electro.  (95)  Mir.  Auae.  c.  81. 
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Amber  was  supposed  to  be  so  abundant  in  this  regionj  that  ac- 
cording to  Pliny  the  peasant  women  of  the  Transpadane  district 
wore  amber  necklaces  in  his  time.  The  statement  of  Theo- 
phrastus, that  amber  was  found  in  Liguria,  (**)  must  be  explained 
on  the  supposition  that  he  had  heard  of  its  derivation  &om 
Northern  Italy. 

An  imnecessary  attempt  has  been  made  by  some  writers  to 
identify  the  Eridanus  with  some  real  river  in  the  north  of 
Europe,  having  a name  of  similar  sound  ;(*^)  but  Heeren  has 
remarked  with  justice,  that  the  Eridanus  is  a fabulous  stream, 
which  existed  only  in  popular  legend  and  in  the  imagination  of 
poets,  and  that  nothing  is  gained  by  explaining  it  to  mean  the 
Rhine  or  the  Raduna.(®*) 

The  story  of  amber  being  found  near  a river,  as  in  the 
mythological  fable,  or  in  an  island,  as  in  the  accounts  of 
Pytheas  and  Timseus,  does  not  rest  on  any  foundation  of  fact. 
Even  the  insula  Glessaria,  which  must  be  one  of  the  islands  to 
the  east  of  the  Helder,  off  the  coast  of  Holland  and  Friesland, 
appears  to  have  received  its  name  from  some  accidental  con- 
nexion with  amber ; as  the  islands  on  this  coast  are  not  known 
to  have  yielded  tliat  substance.  The  notion  of  amber  being 
found  in  islands  gave  rise  to  the  belief  in  the  existence  of  the 
Electridcs  at  the  mouth  of  the  Po,  at  the  extremity  of  the 
Adriatic.  (”)  Both  Strabo  and  Pliny  remark  that  the  Electrid 
islands  are  a fiction,  and  that  none  such  exist  on  the  spot  indi- 
cated. It  he  remarked  that  the  obscurity  of  vision,  caused 
by  distance,  multiplied  Britain  into  a group  of  tin  islands. 

The  Greeks  were  for  centuries  acquainted  both  with  tin  and 
amber,  without  obtaining  any  certain  knowledge  of  the  places 
from  which  they  came.  Their  incurious  ignorance,  however, 

(96)  Be  Lapid.  § 16,  ed.  Schneider. 

(97)  See  Bayer,  do  Venedia  et  Eridano  Fluvio,  in  Comm.  Acad.  Petrop. 
1740,  Tol.  vii.  p.  361. 

(98)  Ideen,  ii.  1,  p.  179. 

(99)  Ariatot.  Mir.  Auac.  81 ; Steph.  Byz.  in  v. ; Mela,  ii.  4 Apollonius 
Khodina  places  the  sacred  Electrid  island  near  the  river  Eridanus,  iv.  606. 
Scymnus,  v.  374,  places  the  Electrid  islands  in  the  Adriatic  Sea. 
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was  not  confined  to  the  two  articles  in  question ; it  extended 
likewise  to  ivory.  That  ornamental  and  useful  substance  was 
known  to  the  Jews  in  the  time  of  Solomon,  about  1000  b.c.,(*“®) 
and  to  the  Greeks  in  the  time  of  Homer,  probably  about  200 
years  later.  It  reached  the  shores  of  the  Mediterranean  through 
various  hands,  from  India,  and  the  remote  parts  of  Africa. 

The  early  Greeks  knew  nothing  of  the  animal  to  whieh  it  be- 
longed. The  word  ekphan,  with  them,  meant  simply  ivory. 
Herodotus,  indeed,  mentions  the  elephant  as  an  animal,  and 
describes  it  as  occurring  in  the  western  extremity  of  Africa : 
but  Ctesias  appears  to  have  been  the  first  Greek  who  spoke  of 
the  elephant  from  personal  knowledge ; he  had  seen  the  animal 
at  Babylon.  It  was  not,  however,  till  the  expedition  of  Alex- 
ander that  the  elephant  became  generally  known  to  the  Greeks ; 
in  consequence  of  their  acquaintance  with  his  military  capacities, 
the  successors  of  Alexander  first  used  the  Asiatic  elephant  in 
war,  and  the  Egyptian  kings  and  the  Carthaginians  afterwards 
used  the  African  elephant  for  the  same  purpose.  ('“*)  The 
natural  history  of  the  silkworm  was  known  to  Aristotle  j 
but  the  Romans  seem  to  have  thought  that  silk,  like  linen  and 
cotton,  was  a vegetable  product;  Virgil  describes  it  as  the  deli- 
cate fleece  which  the  Seres,  or  Chinese,  combed  from  the  leaves 
of  trees, (^®*)  and  the  naturalist,  Pliny,  gives  a similar  account.!’*^) 
The  modem  nations  of  Europe  likewise  long  received  spiccries 
and  other  commodities  from  the  islands  of  the  Indian  Ocean, 
before  they  were  acquainted  with  the  countries  in  which  these 
articles  of  commerce  were  produced.  (’“) 

§ 5 The  hypothesis  of  a Phoenician  trade  with  the  northern 
shores  of  Europe  in  tin  and  amber  would  receive  material  con- 


(loo)  1 Kings  X.  22.  See  Dr.  Smith’s  Bib.  Diet.  art.  Ivory. 

(toi)  Paus.  i.  12,  4,  v.  12,  3.  (loa)  iv.  191. 

(103)  Ailian,  Hist.  An.  zvii.  29;  Bahr  ad  Ctes.  p.  268,  352. 

(104)  Armandi,  Histoire  Militaire  des  £l£phants,  Paris,  1843,  pp.  39— 
43,  64,  85,  134. 

(105)  Hist.  An.  V.  19.  (106)  Georg,  ii.  121.  (107)  N.  H.  vi.  17. 

(108)  See  Kobertson’s  Hist  of  America,  b.  i.  vol.  vii.  p.  39. 
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firmation  from  the  alleged  voyage  of  Pytheas  to  the  remote 
island  of  Thule,  if  it  is  to  be  received  as  a historical  fact.  The 
reality  of  this  voyage  therefore  requires  investigation. 

The  existence  of  the  island  of  Thule  was  first  announced  to 
the  Greeks  by  the  navigator  Pytheas,  of  Massilia,  who  lived 
about  the  time  of  Alexander  the  Great,  and  published  au 
account  of  a voyage  of  discovery  made  by  himself  in  the  north- 
western seas  of  Europe.  Pytheas  had  doubtless  passed  the 
Pillars  of  Hercules,  and  had  sailed  along  some  of  the  extenial 
coast  of  Europe ; but  in  relating  what  he  professed  to  have  seen 
and  discovered,  he,  in  common  with  other  early  navigators, 
thought  himself  privileged  to  magnify  his  own  exploits  by  re- 
coimting  as  facts  marvellous  stories  invented  by  himself,  or 
collected  from  common  rumour  in  remote  places  which  he  had 
visited.  Both  Polybius  and  Strabo  treat  him  as  a mere  im- 
postor, whose  reports  are  wholly  undeserving  of  belief. 

Polybius  not  only  argued  in  detail  against  the  reality  of  his 
supposed  discoveries,  as  we  learn  from  the  citation  of  Strabo;(*"®) 
but  in  an  extant  passage  of  his  history  states  broadly  that  the 
whole  of  Northern  Europe,  from  Narbo  in  Gaul  to  the  Tanais 
in  Scythia,  was  unknown  in  his  time;  and  that  those  who 
pretended  to  speak  or  write  on  the  subject  were  mere  inventors 
of  fables.(’’'’)  Elsewhere,  too,  he  remarks  that  the  Strait  at  the 
Pillars  of  Hercules  was  rarely  passed  by  the  dwellers  upon  the 
Mediterranean,  owing  to  their  want  of  intercourse  with  the 
nations  at  the  extremities  of  Europe  and  Africa,  and  to  their 
ignorance  of  the  external  sea(**‘)  Strabo  declares  that  the 
account  which  Pytheas  had  given  of  Thule,  and  other  places  to 
the  north  of  the  British  Isles,  was  manifestly  a mere  fabrica- 
tion ; ‘ his  descriptions  (Strabo  adds)  of  countries  within  our 
knowledge  are  for  the  most  part  fictitious,  and  we, need  not 
doubt  that  his  descriptions  of  remote  countries  are  even  less 
trustworthy.’ One  of  these  fabulous  stories  respecting 


(109)  ii.  4.  1.  (>io)  iii-  38. 

(ill)  xri.  29.  (n2)  iv.  5,  5. 
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countries  lying  within  the  horizon  of  Greek  knowledge  has 
been  accidentally  preserved.  Pytheas,  it  seems,  stated  that  if 
any  person  placed  iron  in  a rude  state  at  the  mouth  of  the 
volcano  in  the  island  of  Lipari,  together  with  some  money,  he 
found  on  the  morrow  a sword,  or  any  other  article  which  he 
wanted,  in  its  place.  The  fable  was  founded  on  the  Greek  idea 
that  .iEtna  and  the  neighbouring  volcanoes  were  the  workshop 
of  Vulcan.  He  likewise  stated  that  the  surrounding  sea  was  in 
a boiling  state. ("’)  A navigator  who  could  venture  to  recount 
as  true  such  marvels  respecting  an  island  close  to  Italy  and 
Sicily,  was  not  likely  to  be  very  veracious  in  his  relations  of 
his  own  discoveries  in  the  far  north.  In  another  place  Strabo 
states,  that  Pytheas  the  navigator  has  been  convicted  of  extreme 
mendacity  ; and  that  those  who  have  seen  Britain  and  Ireland 
say  nothing  of  Thule,  reporting  only  the  existence  of  small 
islands  near  Britain. Strabo  is  not  quite  consistent  in  his 
views  respecting  Thule  ; in  the  latter  words  he  appears  to  treat 
its  existence  as  a mere  fiction ; but  in  the  chapter  before 
quoted  he  regards  it  as  a real  place,  indistinctly  known  on 
account  of  its  remoteness ; he  proposes  to  apply  to  it,  by  con- 
jecture, the  characteristics  of  cold  northern  climates  known  to 
the  Greeks  by  authentic  observation. 

The  tendency  of  the  ancient  geographers  to  invent  fables 
respecting  remote  countries  is  enlarged  upon  by  Polybius  ;(**') 
and  it  is  satirized  by  Lucian  in  the  introduction  to  his  Fera 
Hhtoria;  where  he  says  of  Ctesias,  that  the  things  which  this 
historian  relates  of  India  are  such  as  he  had  not  seen  himself, 
nor  heard  from  the  testimony  of  others. 


(113)  Sohol.  Apollon.  Rhod.  iv.  761 ; Schol.  Callim.  Hymn.  Dian.  47. 
The  contrivance  is  similar  to  that  described  in  Milton's  Allegro : — 

Tells  how  the  drudging  goblin  sweat, 

To  earn  his  cream-bowl  duly  set, 

When  in  one  night,  ere  glimpse  of  mom, 

His  shadowy  flail  hath  threshed  the  com 
That  ten  day-labourers  could  not  end. 

(i  14)  i.  4,  2.  (115)  iii.  68. 

( 1 1 6)  Compare  the  passage  of  Aristotle  cited  in  Athen.  i.  p.  6 D.  Strabo 
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Tlie  account  of  Thule  given  by  Pytheas  was,  that  it  was  an 
island  six  days’  sail  to  the  north  of  Britain,  near  the  Frozen 
Sea;  in  which  there  was  neither  earth,  air,  nor  water  in  a 
separate  state,  but  a substance  compounded  of  the  three,  similar 
to  the  palmo  marinut ; that  it  served  as  a bond  of  all  things, 
and  could  be  crossed  neither  on  foot  nor  in  ships ; having,  as  it 
appears,  neither  sufBcient  solidity  to  support  the  weight  of  a 
man,  nor  sufficient  fluidity  to  admit  of  navigation.  He  had 
seen  the  substance  like  the  pulmo  marinm,  but  related  the  rest 
on  hearsay  report.  He  also  affirmed  that  six  months  of  the 
year  were  light,  and  that  six  months  were  dark,  without  distinc- 
tion of  day  and  night.  (^*®)  From  this  account  it  would  appear 
that  Pytheas  did  not  represent  himself  as  having  visited  the 
island  of  Thule.  The  wXivptiiv  dakamoQ,  or  pulmo  rmnnun — 
still  called  pulmone  marino  in  Italian  — is  a mollusca  which 
appears  to  abound  in  the  Mediterranean.("'') 

The  account  of  Tacitus  is,  that  the  Roman  fleet  first  circum- 
navigated Scotland  in  the  time  of  Agricola  ; and  that  it  disco- 
vered and  subdued  the  Orcades,  islands  hitherto  unknown. 
Thule  was  only  just  distinguished ; for  the  fleet  was  ordered 
not  to  go  further,  and  winter  was  approaching ; but  the  sea  was 
sluggish,  and  offered  resistance  to  the  oar ; it  was  said  not  to 
be  even  movable  by  wind.('*’)  This,  the  only  account  of  Thule 


remarki  that  the  historiana  of  Alexander  indulKO  in  fiction  on  account  of 
the  remoteness  of  the  countries  which  he,  invaded,  to  ti  iru^pw  Svm- 
Xryrror,  ix.  6,  4. 

(117)  Strab.  i.  4,  2 : ii.  4,  1 ; Plin.  ii.  77.  (118)  Plin.  ib. 

(119)  Compare  Pliny,  xviii.  65.  An  engraving  of  the  pulmo  marinut  is 

fiven  by  Fuhr,  De  Pytuea  Massiliensi  dissertatio  (Darmstadt,  1836).  This 
iasertation  contains  a complete  collection  of  the  passages  of  the  ancients 
relating  to  Pytheas,  and  references  to  the  numerous  modem  authors  who 
have  written  concerning  him.  Gossellm,  in  his  Recherohes  sur  la  Gdogra- 
phie  des  Anciens  (4  vols.  Paris,  1813),  after  a careful  analysis  of  the  sup- 
posed facts  reported  by  Pytheas,  comes  to  the  conclusion  that  ^theas  had 
never  been  near  the  British  Isles  j that  he  collected,  either  at  Gades  or  at 
some  other  port  frequented  by  the  Carthaginians,  some  vapie  notions  on 
the  northern  seas  and  regions  of  Europe,  and  that  he  passed  them  ofi  upon 
his  countrymen  for  his  own  discoveries,  using  bis  astronomical  knowledge 
for  the  purpose  of  giving  them  currency  (vol.  iv.  p.  178). 

(120)  Agric.  10. 
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which  professes  to  rest  on  actual  inspection,  is  tinged  with 
fable,  and  cannot  be  admitted  as  sufficient  evidence.  The  dis- 
tant land,  supposed  to  be  Thule,  was  probably  not  more  real 
than  Croker’s  Mountains  in  the  Arctic  Seas,  which  were  after- 
wards sailed  over  by  Sir  Edward  Parry. 

The  notion  of  remote  seas  being  impassable  by  ships,  either 
from  their  shoals,  or  from  the  obstacles  to  navigation  pro- 
duced by  the  semi-fluid  and  muddy  properties  of  the  water, 
frequently  recurs  among  the  ancients,  and  was  probably  in- 
vented by  sailors,  as  a reason  why  their  further  progress  had 
been  arrested.  Thus  the  voyage  of  the  Egyptian  Sesostris  into 
the  Eastern  seas  was,  according  to  Herodotus,  arrested  by 
shoals.  (***)  Plato  describes  tlie  Atlantic  Ocean  as  impermeable 
by  vessels,  on  account  of  the  depth  of  mud,  which  he  attri- 
butes to  the  subsidence  of  the  island  of  Atlantis.  (**’)  Himilco 
the  Carthaginian  affirmed  that  the  Northern  Sea  beyond  the 
Pillars  of  Hercules  could  not  be  navigated : the  obstacles  were, 
the  absence  of  wind,  the  thickness  of  the  sea-weed,  the  shallow- 
ness of  the  water,  and  the  monsters  with  which  it  was  in- 
fested. The  muddy  nature  of  the  sea  beyond  the  Pillars  of 
Hercules  is  also  mentioned  by  Scylax  in  his  Periplus.  ('”) 
Tacitus  himself  describes  the  Northern  Sea  near  the  Suiones 
in  Germany  as  ‘sluggish,  and  nearly  motionless.’ (***)  Even 
the  scientific  Aristotle  believed  the  tnirrent  fable  : ‘ Tlie  waters 
beyond  the  Pillars  of  Hercules  are  (he  says)  shallow  from  mud, 
and  unmoved  by  winds,  as  being  in  the  hollow  of  the  sea.’(’^ 
Cleomedes  declares  that  we  cannot  reach  our  perioeci, — those  on 
the  same  parallel  under  the  earth — because  the  ocean  which 
separates  us  from  them  is  innavigable,  and  full  of  monsters.  ('^) 
Alexander  the  Great  is  likewise  reported  to  have  been  prevented 


(i2j)  Herod,  ii.  102 ; below,  p.  499.  (123)  Tim.  § 6. 

(124)  Avienus,  Ora  Maritima,  V.  117—129;  and  compare  v.  192,  21 
362.  See  above,  p.  455. 

('25)  § 1.  (>26)  Pigmm  ac  prope  immotnm.  Germ.  45. 

(127)  Meteor,  ii.  i.  § 14.  (128)  i.  2. 
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by  the  fear  of  similar  obstacles  from  embarking  on  tbe  great 
Eastern  Ocean.  ('**) 

According  to  Pliny,  Thule  was  an  island  situate  beyond  Bri- 
tain, at  the  distance  of  one  day’s  sail  from  tbe  Frozen  Sea ; at 
the  summer  solstice  it  had  no  night,  and  at  the  winter  solstice  no 
day.('*®)  The  account  of  SoUnus  is  that  Thule  is  five  days’  and 
nights’  sail  from  the  Orcades  ; that  at  the  summer  solstice  it  has 
scarcely  any  night,  at  the  winter  solstice  scarcely  any  day; 
that  it  abounds  with  Jruits  ; that  its  inhabitants  live  in  spring 
upon  grass,  like  cattle ; afterwards  on  milk,  and  in  winter  on 
dried  fruit;  they  have  no  marriages,  and  their  women  are 
in  common.  Beyond  this  island  the  sea  is  motionless  and 
frozen. 

The  current  notion  respecting  'Thule  as  a remote  island  in 
the  northern  sea,  is  repeated  by  the  later  geographers,  but 
without  adding  anything  to  the  evidence  of  its  existence. 
Thus  !Mcla,  who  wrote  under  the  first  Ctesars,  speaks  of  Thule 
as  opposite  the  coast  of  the  Belgians,  and  as  celebrated  by 
Greek  and  Latin  poets.  He  states  that  the  nights  are  short 
and  semi-obscure  in  summer ; and  that  at  the  summer  solstice, 
the  sun  never  sets,  and  there  is  no  night.  According  to 
Dionysius  Periegetes,  Thule  is  an  island  beyond  Britain  where 
the  sun  shines  both  day  and  night.  (’**)  Stephanus  of  Byzan- 
tium  says  that  Thule  is  a large  island  in  the  Hyperborean  re- 
gions, where  in  summer  the  day  is  of  20  hours,  and  the  night 
of  4,  and  in  winter  the  reverse.  Cleomedes,  in  his  As- 

(129)  Stat  immotam  mare,  et  quasi  deficientis  in  suo  fine  natnrse  pigra 
moles,  novee  ao  terribiles  fi^^urte,  magna  etiam  ooeano  portenta,  qus  pro- 
funda ista  vastitas  nutrit,  confusa  lux  altu  caligine,  ct  interceptua  tenehris 
diet,  ipsnm  vero  grave  et  devium  mare,  et  aut  nulla  aut  ienota  aiders, 
Seneca,  Suas.  i.  p.  3,  ed.  Bipont.  Lower  down,  p.  4,  * foeda  belluarum 
magnitudo,  et  immobile  profundum,’  are  mentioned.  Curtiua,  ix.  4,  speaks 
of  ‘caliginem  ac  tenebras  ao  perpetuam  nocteni  profundo  incubantem 
mari,  repletum  immsnium  belluarum  gregibua  fretum,  immobiles  undaa, 
in  quibua  emorieiu  naittra  df/eceril,'  This  last  idea  seems  to  bo  borrowed 
from  Seneca. 

(130)  N.  H.  iv.  30.  (131)  0.  22. 

(132)  iii.  6.  (133)  V.  680—6. 

(134)  In  V.  60VX17. 
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tronomical  Treatise,  speaks  in  a doubting  manner  of  the  vdsit 
of  Pytheas  to  Thule  : he  says  that  in  this  island  the  tropie  of 
Cancer  coincides  with  the  Arctic  circle ; and  that  when  the  sun 
is  in  Cancer  it  never  sets,  and  there  is  continuous  light  for  a 
month.  ('*•)  Geminus,  without  mentioning  Thule,  cites  the  tes- 
timony of  Pytheas  that  he  had  visited  places  in  the  north  where 
the  night  was  only  of  two  or  three  hours.  ('**)  Achilles  TatiuS 
speaks  of  light  lasting  for  80  days  in  the  region  north  of 
Thule.  (**’')  Servius  likewise  refers  to  the  long  days  of  Thule, 
when  the  sun  is  in  Cancer.  (***)  According  to  Martianus 
Capella,  the  testimony  of  Pytheas  was  that  in  Thule  half  the 
year  was  day,  and  half  was  night.  (’”) 

Although  Mela  describes  Thule  as  having  been  celebrated  by 
both  Greek  and  Latin  poets,  its  name  occurs  in  no  extant  Greek 
verse  with  the  exception  of  the  geographical  poem  of  Diony- 
sius. By  the  Latin  poets  it  is  often  mentioned ; but  for  the 
most  part  in  the  vague  sense  of  a remote  and  unknown  island, 
without  any  positive  attributes  savouring  of  geographical 
reality.  Thus  Virgil,  in  the  elaborate  flattery  of  Augustus 
which  he  places  near  the  beginning  of  the  Georgies,  represents 
him  as  god  of  the  sea ; and  in  this  character  as  ruling  over 
Thule  at  the  extremity  of  the  ocean,  and  espousing  a daughter 
of  Tethys.(''*®)  The  celebrated  verses  of  Seneca,  which  have 
been  supposed  to  contain  a prediction  of  the  discovery  of 
America,  likewise  refer  to  the  remote  position  of  Thule. 
Juvenal  ironically  describes  the  progress  of  Greek  and  Roman 
literature  towards  the  barbarous  north,  by  saying  that  the  Bri- 


(135)  De  Met.  i.  7,  p.  47,  48,  ed.  Bake. 

(136)  Elem.  Astr.  c.  6,  p.  13,  Fetav. 

(137)  c.  36,  p.  92,  Fetav. 

(138)  Ad  Georg,  i.  30.  Speaking  of  the  islands  near  Britain,  Ciesar 
says : “ De  quibus  insulis  nonnulh  scripserunt,  dies  continues  triginta 
snb  bmm&  esse  noctem.  Nos  nihil  de  eo  percunotationibus  repehebamus, 
nisi  certis  ex  aqu&  mensoris  breviores  esse  quam  in  oontinente  noctes 
reperiebamus,  B.  G.  v.  13. 

(139)  vi.  § 695,  666.  ed.  Eopp.  (140)  Georg,  i.  29. 

(141)  Med.  374. 
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tons  had  leamt  eloquence  from  the  Gauls ; and  that  even  Thule 
thinks  of  hiring  a rhetorician.  (**’)  Similar  passages  occur  in 
Statius,  who  speaks  of  Thule  as  a distant  island,  enveloped  in 
darkness,  and  lying  beyond  the  coumc  of  the  sun.('‘*) 

The  imaginary  character  of  Thule  was  preserved  by  Anto- 
nins Diogenes,  the  author  of  to  xnrlp  QovXriv  avurra,  ‘The 
^larvels  of  the  Parts  north  of  Thule,’  in  24  books,  an  abridg- 
ment of  which  work  is  extant  in  the  Bibliotheca  of  Pho- 
tiu8.(***)  This  romance,  which  Photius  declares  to  have  been 
highly  amusing,  and  full  of  wonderful  stories  related  in  a plau- 
sible manner,  belonged  to  the  class  of  Voyaget  Imag\naire». 
Dinias  and  his  son  Demochares  were  described  in  it  as  travelling 
by  the  Black  Sea  and  the  Caspian  to  the  Rhipsean  mountains 
and  the  river  Tanais,  until,  on  account  of  the  severe  cold,  they 
made  for  the  Scythian  Ocean.  Here  they  wandered  a long 
time,  and  first  navigated  the  Eastern  Sea,  and  reached  the  rising 
of  the  sun ; afterwards  they  visited  the  island  of  Thule,  which 
they,  used  as  a station  during  their  peregrinations  in  the  north. 
At  Thule,  Dinias  meets  a noble  Tyrian  woman  named  Dercyllis, 
with  whom  he  falls  in  love ; her  adventures,  and  those  of  other 
persons,  were  related  at  length,  so  that  the  first  23  books,  says 
Photius,  contained  little  or  nothing  about  Thule.  In  the  2 1th 
book  was  an  account  of  the  visit  of  Dinias,  with  two  compa- 
nions, named  Carmanes  and  Meniscus,  to  the  regions  north  of 
Thule,  where  they  find  plenty  of  marvels,  and  at  last  succeed  in 
reaching  the  moon.  This  part  of  the  novel  seems  to  have  re- 
sembled the  Vera  IlUtoria  of  Lucian,  and  some  of  the  modern 
fictions  imitated  from  it.  Diogenes  supposes  the  story  to  have 
been  written  on  tablets  of  cypress  wood,  enclosed  in  a box,  which 
was  discovered  in  a subterranean  deposit  near  the  city  of  Tyre 
by  Alexander  the  Great.  ('**) 


(14a)  XV.  110. 

(143)  Sylv.  iii.  5,  19,  iv.  4,  62,  v.  i.  90,  v.  2,  54. 

(144)  Cod.  166.  See  above,  p.  270,  n.  87. 

(145)  Concerning  this  romance,  see  Dunlop’s  Histoiy  of  Fiction, 
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Photiufl  declares  himself  ignorant  of  the  age  of  this  Dio- 
genes, but  conjectures  him  to  have  been  not  much  later  than  the 
age  of  Alexander.  It  is  more  probable,  as  modem  critics  have 
supposed,  that  he  was  of  far  more  recent  date,  and  that  he 
wrote  in  the  second  or  third  century  after  Christ. The 
name  of  Thule  originated  with  Pytheas,  and  it  does  not  seem  to 
have  become  current  in  Greek  and  Latin  literature  till  the 
Augustan  age. 

Some  of  the  Roman  poets,  seeking  to  find  a local  habitation 
for  the  name  of  Thule,  identify  it  with . Britain.  Thus  Silius 
describes  the  campaign  of  Vespasian,  and  Claudian  the  exploits 
of  Theodosius  the  elder,  in  Britain,  as  having  occurred  in 
Thule.  Probus,  in  his  Commentary  on  Virgil,  designates 
Thule  as  the  furthest  of  the  Orcade8.{''*®)  According  to  Scr- 
vius,  Thule  is  an  island  in  the  ocean,  to  the  north-west,  beyond 
Britain,  near  the  Orcades  and  Hibernia.  ('**)  Orosius,  however, 
who  wrote  in  the  5th  century,  still  uses  it  in  the  ancient  inde- 
terminate acceptation.  He  describes  Thule  as  separated  by  an 
infinite  distance  from  the  Orcades,  lying  towards  the  north- 


vol.  i.  p.  8.  A similar  story  respecting  the  discovery  of  his  work  is  told 
by  the  author  of  Dictys. 

(146)  Meiners,  Gesch.  der  Wiss.  vol.  i.  p.  263,  places  him  in  the  first 
half  of  the  third  century  after  Christ.  Servius,  ad  Georg,  i.  30,  says  that 
various  marvels  are  related  of  Thule,  both  by  Greek  and  Latin  writers,  by 
Ctesias  and  Diogenes  among  the  former,  and  by  Sammonicus  among  the 
latter.  The  reference  to  Ctesias  cannot  be  explained  ; Sammonicus  is 
Sammonicus  Serenus,  who  was  murdered  by  the  command  of  Caracalla  in 
212  A.D. ; see  Dr.  Smith’s  Diet,  of  Anc.  Biogr.  in  Strmtu.  Suidas,  in 
SotiXic  states  that  a great' Egyptian  king,  Thulis,  gave  his  name  to  the 
island  of  Thule.  The  origin  of  this  ides  does  not  appear. 

(147)  Silius,  iii.  697.  In  the  following  passage  Silius  likewise  uses 
Thule  as  a synonym  for  Britain.  The  native  custom  of  colouring  the  body 
with  blue,  and  the  war  chariots  of  the  Britons,  are  alluded  to  : — 

Ccerulus  haud  aliter,  quum  dimicat,  incola  Thules 
Agmina  falcifero  cirenmvenit  arcta  covino. — xvii.  416. 

Claudian  identifies  Thule  with  Britain  in  De  Tert.  Cons.  Hon.  61 — 3 ; De 
Quart.  Cons.  Hon.  32.  In  the  following  passages  of  the  same  poet  it  bears 
the  more  general  meaning  of  a remote  island  in  the  Northern  Ocean;  in 
Eufin.  ii.  239—41 ; in  Secund.  Cons.  Stilich.  166  ; De  Bell.  Get.  201—^ 

(148)  Ad  Georg,  i.  30,  vol.  ii.  p.  358,  ed.  Lion. 

(149)  Ad  Georg,  i.  30. 
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west,  in  the  middle  of  the  ocean ; and  as  hardly  known  even  to 
a few  persons. 

The  campaigns  of  Csesar  opened  Gaul  and  Britain  to  the 
Romans,  and  after  a time  their  knowledge  extended  to  northern 
Germany  and  to  the  Scandinavian  peninsula,  which,  however, 
they  supposed  to  be  a group  of  islands.  The  German  Ocean 
was  first  navigated  by  Drusus,  who  in  12  b.c.  reached  the  sea 
by  the  Rhine,  and  landed  on  the  coast  of  Friesland.  (***)  Six- 
teen years  afterwards  (4  a.d.)  Tiberius  sent  a flotilla  down  the 
Rhine,  with  orders  to  follow  the  coast  eastward,  and  to  sail  up 
the  Elbe,  until  he  himself  efiiected  a junction  by  his  land  forces 
with  his  naval  armament  This  junction  was  successfully  ac- 
complished, and  is  celebrated  with  merited  praises  by  Velleius, 
who  speaks  of  this  fleet  sailing  to  the  Elbe  through  a sea  pre- 
viously unknown  and  unheard  of.(’®“) 

Strabo  declares  that  all  the  region  beyond  the  Elbe,  adjoin- 
ing the  ocean,  was  unknown  in  his  time.  ‘ No  one  (he  adds) 
is  recorded  to  have  navigated  along  this  coast  eastward  as  far  as 
the  mouths  of  the  Caspian  Sea ; the  Romans  have  not  pene- 
trated beyond  the  Elbe  j and  no  one  has  made  the  journey  by 
land.’C®*)  It  will  be  observed  that  Strabo  seems  quite  igno- 
rant of  any  voyages  of  Phoenician  ships  to  the  west  of  the 
Elbe. 

The  original  belief  was,  that  the  ocean  flowed  from  Scythia, 
round  the  north  of  Germany  and  Gaul,  to  Iberia  and  the  Pillars 
of  Hercules ; and  that  in  this  northern  ocean  there  were  many 
large  islands.  Pliny  mentions  that  islands  of  vast  size,  lying  off 
the  coast  of  Germany,  had  been  recently  discovered  in  his 


(150)  i.  2.  On  the  exposed  situation  of  Thole,  see  Humboldt,  Examen 
de  la  G6ogr.  du  Nouv.  Cont.  tom.  ii.  p.  214. 

(151)  Tao.  Germ.  34;  Merivale’s  Romans  under  the  Empire,  vol.  iv. 
p.  229.  [Classis  Romana]  ab  ostio  Rheni  ad  soils  orientis  regioneni  usque 
ad  [orbia  extrem]a  navigavit,  quo  neque  terra  neque  mari  quisquam 
Romanorum  ante  id  tempos  adit.  Tab.  Ancyr. 

(153)  ii.  106 ; Merirale,  ib.  p.  309. 

(«53)  Tib  2,  4. 
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time.  Xenophon  of  Lampsacus,  a geographer — whose  date 
is  unknown,  but  who  probably  lived  about  the  Augustan  age — 
stated  that  at  a distance  of  three  days’  sail  from  the  sliore  of 
Scythia  was  an  island  of  enormous  size,  called  Baltia.('^‘) 
Mela  speaks  of  the  Codanus  Sinus — the  Cattegat,  or  southern 
part  of  the  Baltic — as  a large  bay  beyond  the  Albis  (Elbe),  full 
of  great  and  small  islands.  ('‘*)  The  largest  island  in  the  bay, 
inhabited  by  the  Teutoni,  he  calls  Codanonia.(*^^)  The  penin- 
sula of  Jutland  was  likewise  known  to  the  Bnmans  at  the  same 
period,  and  was  named  the  Cimbric  Chersonese. 

One  of  the  great  islands  in  this  part  of  the  Northern  Ocean 
was  called  Scandia,  or  Scandinavia.  According  to  Pliny, 
Scandinavia  was  the  most  celebrated  island  in  the  Codanus 
Sinus;  its  size  was  unknown.  The  portion  of  it  which  was 
known  was  inhabited  by  the  Hilleviones,  a nation  containing 
500  pagi,  who  regarded  it  as  another  quarter  of  the  world. ('“*) 
Another  account  preserved  by  Pliny  describes  Scandia  as  an 
island  beyond  Britain. Agathemerus  mentions  Scandia  as  a 
large  island  near  the  Cimbric  Chersonese,  extending  to  the  north 
of  Germany;  and  he  eouples  it  with  the  island  of  Thule. 
According  to  Ptolemy,  there  were  to  the  east  of  the  Cimbric 
Chersonese  four  islands  called  Scandia,  viz.  three  small  ones, 
and  a large  one,  furthest  to  the  east  near  the  mouths  of  the 
river  Vistula.(’'’®)  Between  the  times  of  Strabo  and  Ptolemy, 
therefore,  discovery  had  advanced  from  the  Elbe  to  the  Vistula. 
It  may  be  added  that  the  island  of  Scanzia  is  mentioned  by 
Jornandes,  who  lived  in  the  sixth  century.  {'“) 

Another  writer,  who  also  lived  in  the  sixth  century,  having 
occasion  to  mention  the  island  of  Scandinavia,  gives  it  the  ap- 

(154)  Kam  et  a Germania  immenaas  inaulas  non  pridem  compertaa 
oognitum  habeo,  N.  H.  ii.  112. 

(155)  Plin.  iv.  27.  (156)  iii.  3.  (157)  iii.  6. 

(158)  Strab.  vii.  2,  § 1 ; Flin.  iv.  27;  Compare  Zeuas,  die  DeuUchen, 
p.  144. 

(159)  Ib.  (jlSo)  iv.  30.  (>6i)  Be  Georg,  ii.  4. 

(163)  ii.  11,  § 33,  34.  Compare  viii.  6,  § 4. 

(163)  De  Keb.  Get.  0.  3. 
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pellation  of  Thule.  Procopius,  in  his  ‘ Histor7  of  the  Gothie 
War,’  deseribes  the  course  of  the  Heruli  across  central  Europe. 
He  states  that,  defeated  by  the  Lombards,  they  first  crossed  the 
country  of  the  Sclaveni  (near  the  Danube),  and  afterwards  that 
of  the  Vami  (Saxony)  ; that  they  next  overran  the  Danes,  from 
whose  country  they  reached  the  ocean  ; and  having  embarked  in 
ships,  they  sailed  to  the  island  of  Thule,  where  they  re- 
mained. ('**) 

In  this  passage,  Procopius,  wishing  to  designate  the  great 
island  which  (as  he  believed)  lay  to  the  north  of  Germany,  ap- 
plied to  it  the  vague  appellation  of  Thule,  familiar  indeed  to  the 
Greeks,  but  never  hitherto  used  as  the  name  of  any  real  coun- 
try. He  then  proceeds  to  describe  this  island  : — 

‘ Thule,’  he  says,  ‘ is  an  island  of  great  size,  more  than  ten 
times  as  large  as  Britain,  and  lies  at  a distance  from  it,  to  the 
north.  Most  of  the  land  is  barren,  but  there  are  thirteen  large 
nations  in  the  cultivated  regions,  all  governed  by  kings.  For 
forty  days  about  the  summer  solstice  the  sun  does  not  set,  and 
for  the  same  time  at  the  winter  solstice  it  does  not  rise.  The 
latter  period  is  passed  by  the  inhabitants  in  dejection  of  spirits, 
as  they  are  unable  to  communicate  with  each  other.  Although 
(adds  Procopius)  I much  wished  to  visit  this  island,  and  to  see 
these  phenomena  with  my  own  eyes,  I have  never  been  able  to 
accomplish  my  desire.  Nevertheless,  I have  heard  a credible 
account  of  them  from  natives  of  the  country  who  have  travelled 
to  these  parts.  During  the  period  when  the  sun  never  sets, 
they  reckon  the  days  by  the  motion  of  the  sun  round  the 
horizon.  During  the  period  when  the  sun  never  rises,  they 
reckon  the  days  by  the  moon.  The  last  five  days  of  the  dark 
period  are  celebrated  by  the  Thulitse  as  a great  festival.  These 
islanders  are  perpetuaUy  haunted  with  a fear  that  the  sun  should 
on  some  occasion  fail  to  return,  although  the  same  phenomenon 
recurs  every  year.’ 


(164)  On  the  course  of  this  miKratioD,  see  Bust,  Hist.  Anc.  des  Peoples 
de  I’Europe,  tom.  iz.  p.  388  ; Zeuss,  ib.  p.  481. 
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‘ The  Scrithifini,  one  of  the  nations  of  Thule,  are  in  a savage 
state,  wearing  no  clothes  or  shoes,  not  drinking  wine,  or  eating 
any  vegetable  product.  They  never  cultivate  the  ground,  but 
both  men  and  women  follow  the  chase.  They  live  on  the  animals 
thus  killed,  and  use  the  skins  of  beasts  as  clothes.  Their  infants 
are  nourished  not  with  milk,  but  with  the  marrow  of  wild 
animals.’ 

‘The  remaining  Thulitse  scarcely  differ  from  other  men. 
They  worship  a variety  of  gods  in  heaven,  earth,  and  sea,  and 
particularly  in  springs  and  rivers,  and  they  sacrifice  human 
victims,  killing  them  with  frightful  tortures.  The  largest  na- 
tion is  the  Gauti,  to  whom  the  Heruli  came.’('*°) 

The  Scrithifini  mentioned  in  this  passage  are  more  correctly 
called  Skridefinni  by  other  writers.  They  were  sometimes 
called  simply  Fins ; they  inhabited  part  of  Sweden  and  Nor- 
way. (*•*)  The  Gauti  are  a nation  of  Goths,  dwelling  in  this 
region,  whose  name  is  preserved  in  the  island  of  Gothland. 
According  to  Ptolemy,  (*®^)  the  Goutse  (roCrat)  occupied  the 
southern  part  of  Scandia ; this  nation  is  doubtless  identical  with 
the  Gauti  of  Procopius,  and  this  coincidence  affords  an  addi- 
tional proof  that  Thule  is  used  by  him  as  synonymous  with 
Scandia.  ('**)  The  mention  of  the  Scrithifini,  who  are  expressly 
placed  by  other  writers  in  the  Scandinavian  peninsula,  likewise 
indicates  the  sense  wliich  he  assigns  to  the  old  fabulous  name  of 
Thule. 

Dicuil,  an  Irish  monk,  who  composed  his  geographical  trea- 
tise Be  Meneurd  Orbi*  in  the  year  S25,  describes  the  island  of 
Thule  upon  the  authority  of  certain  clerks,  who  had  visited  it 
SO  years  previously,  and  had  remained  in  the  island  from 
February  to  August.  According  to  their  account,  the  nights 
were  of  extreme  shortness  about  the  time  of  the  summer  sol- 
stice. ('**)  Letronne  is  of  opinion  that  Iceland  must  be  in- 

(165)  Bell.  Golh.  ii.  16.  Zeuss,  ib.  p.  684. 

(167)  IJbi  sup.  (168)  Zeuss,  ib.  p.  158,  511. 

(169)  ‘ Trif^esimus  nunc  snnus  estaquonuntiaverunt  mibi  clerici.qui,  a 
kalendis  Februarii  usque  kalendas  August!,  in  ill&  insul4  manserunt,  quod, 
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tended,  and  he  considers  tbis  passage  to  prove  that  Iceland  vras 
known  to  the  Irish  at  the  end  of  the  eighth  century. 

The  preceding  investigation  respecting  Thule,  shows  that 
the  name,  as  first  promulgated  by  the  impostor  Pytheas,  denoted 
a fictitious,  hut  not  properly  a fkbulous  or  mythical  island ; that 
is  to  say,  although  the  story  of  this  island  was  a fabrication,  yet 
he  desired  to  make  it  pass  for  truth.  The  poets  employed  it,  for 
the  most  part,  in  a general  and  almost  abstract  sense,  for  a re- 
mote unknown  island  in  the  Northern  Sea;  while  the  novelist 
Diogenes  gave  it  a purely  fabulous  character,  and  made  it  as 
unreal  as  Lilliput  and  Brobdignag  in  Gulliver’s  Travels.  Silius 
indeed  and  Claudian  use  Thule  as  synonymous  with  one  of  the 
Britannic  islands ; Probus  makes  it  one  of  the  Orcades ; Pro- 
copius identifies  it  with  Scandinavia,  and  Dicuil  uses  it  as  the 
designation  of  Iceland.  The  Roman  fleet,  in  the  time  of  Agri- 
cola, believed  that  they  saw  Thule,  in  the  dim  distance,  beyond 
the  northern  extremity  of  Scotland,  and  the  geographical 
writers  attempt  to  assign  it  some  fixed  locality  in  the  northern 
seas.  They  particularly  connect  with  it  the  long  night  of  the 
polar  winter,  and  the  long  day  of  the  polar  summer, — pheno- 
mena of  which  they  had  obtained  authentic  information,  and 
which  were  explained  by  the  theories  of  the  astronomers.  But 
the  name  Thule  never  acquired  any  fixed  geographical  significa- 
tion ; it  never  came  to  be  used,  either  by  the  natives  or  by  the 
geographers,  as  the  appellation  of  any  real  island. 

Pytheas  affirmed  that  in  returning  from  his  great  northern 
voyage,  in  which  he  first  obtained  accounts  of  the  remote  island 
of  Thule,  he  had  sailed  along  the  entire  coast  of  the  ocean 
between  Gadeira  and  the  Tanais;(*^)  that  is  fixjm  Cadiz 


non  solam  in  testiro  solstitio,  Bed  in  diebus  circs  illud  in  vespertinA  Lor&, 
occidens  sol  abacondit  sc  quasi  trans  parvulum  tumulom  ; its  at  nihil  tone- 
brarum  in  minimo  gpatio  ipso  fiat ; sed  quicquid  homo  opersri  voluerit, 
vel  pcdicodoB  de  camieia  abstrahere,  tsnquam  in  pne8enti&  solis  potest ; 
et  SI  in  altitudine  montium  eius  fuissent,  forsitan  nunquam  sol  abscon- 
deretur  ab  illis,’  De  Mens.  Orb.  Terr.  o.  7,  § 2. 

(170)  Becherches  sur  Dicuil  (Paris,  1814),  p.  133 — 147. 

(171)  Strab.  ii.  4. 1. 


Digitized  by  Google 


480  NAVIGATION  OF  THE  PHCENICIANS.  [cHAP.  VITI. 

round  Spain,  Gaul,  Germany,  and  Scythia,  to  the  river  Don, 
which  was  considered  by  the  ancients  as  the  boundary  of 
Europe  and  Asia.  This  statement  furnishes  an  additional  proof 
of  the  mendacity  of  Pytheas,  because  it  is  founded  on  the 
belief,  received  in  his  time,  that  Europe  did  not  project  far  to 
the  north,  and  that  the  ocean  swept  along  its  shores  to  the 
north  of  Scythia  and  India.  Of  this  great  Northern  Ocean,  the 
Caspian  was  supposed  to  be  a gulf,  connected  with  it  by  a 
narrow  strait.  The  erroneous  idea  that  the  Caspian  Sea  was  a 
gulf  of  the  ocean  was  not  dispelled  by  the  expedition  of  Alex- 
ander.(’"®)  Arrian  represents  Alexander  as  assuring  his  soldiers 
that,  if  they  will  continue  their  march  eastward,  they  will  dis- 
cover the  great  Eastern  Sea  to  be  continuous  with  the  Cas- 
pian. Strabo  repeats  this  belief.  ('"*)  Both  Mela  and  Pliny 
state  that  the  Caspian  is  connected  with  the  Northern  Ocean 
by  a long  and  narrow  channel. ('"*)  Dionysius  Periegetes,  fol- 
lowing the  ancient  belief,  makes  it  a grdf  of  the  Northern 
Ocean,  opposite  the  Persian  Gulf,  and  one  of  the  four  great 
g\ilfs  of  the  external  sea.  (* '*) 

Pliny  and  Mela  mention  in  proof  of  an  external  sea  con- 
necting the  northern  shores  of  Germany  with  India,  that  Q. 
Metellus  Celer,  when  proconsul  of  Cisalpine  Gaul,  in  62  b.c. 
received  as  a present  from  the  king  of  the  Suevi  some  Indians, 
who  were  said  to  have  sailed  from  India  for  purposes  of  trade, 
and  to  have  been  carried  by  adverse  winds  to  Germany. 

The  Suevi  were  a German  tribe  who  inhabited  the  country  on 
the  eastern  bank  of  the  Rhine.  The  Indians,  of  whom  this 
fable  was  narrated,  by  whatever  road  they  reached  Germany, 
must  have  been  sent  to  Metellus  across  the  Alps.  Forbiger 

(172)  Flut.  Alex.  44;  Strab.  ix.  6,  1. 

(173)  V.  26.  Compare  vii.  16.  (174)  xi.  6,  § 1. 

(175)  Mela,  iii.  6 ; Plin.  N.  H.  vi.  16. 

(176)  V.  47.  Theae  four  gulfs,  or  internal  aeaa,  were  the  Caspian,  the 
Persian  Gulf,  the  Bed  Sea,  and  the  Mediterranean  ; see  Plut.  Alex.  44 ; 
Strab.  ii.  5,  § 18.  Macrobius,  in  Somn.  Scip.  ii.  9,  § 7,  enumerates  these 
four  gulfs,  but  says  that  the  connexion  of  the  Caspian  with  the  ocean  is 
denied  by  some. 

(177)  Plin.  ii.  67 ; Mela,  iii.  6 ; Cic.  ad  Dir.  v.  1,  2. 
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conjectures  that  these  supposed  Indians  were  inhabitants  of 
Labrador  or  Greenland,  who  were  mistaken  for  Indians  on  ac- 
count of  their  dark-coloured  skin.(*"®)  It  should  be  observed 
that  the  war-elephants  of  the  Greeks  came  from  India,  ('‘"j  and 
were  driven  by  Indians.  Hence  was  the  general  name 

of  an  elephant-driver.  (***) 

In  the  description  of  Dionysius  Periegetes,('**)  a ship  which 
has  left  the  Britannic  Islands  and  Thule,  traverses  the  Scythian 
Ocean,  and  thus  gains  the  Eastern  Sea,  where  the  Golden  Island 
adjoins  the  rising  of  the  sun;  it  there  makes  a turn,  and 
reaches  the  island  of  Taprobane,  or  Ceylon.  By  the  ‘ Golden 
Island,’  or  Chersonese,  the  peninsula  of  Malacca  is  meant. 

§ 6 If  the  Phoenicians,  the  Carthaginians,  and  after  them 
the  Romans,  had  in  succession,  through  several  centuries,  main- 
tained a direct  trade  in  tin  with  Britain  by  the  Straits  of 
Gibraltar,  the  nations  of  the  Mediterranean  would  doubtless 
from  an  early  date  have  become  acquainted  with  that  island. 
On  the  other  hand,  if  the  tin  was  carried  across  Gaul  to  Mas- 
silia,  and  imported  thence  into  Greece  and  Italy,  it  would  be 
natural  that  the  Greeks  and  Italians  should  have  remained  in 
ignorance  of  the  remote  island  from  which  it  was  brought  for 
so  many  miles  by  barbarian  merchants. 

Now  the  ancient  authors  are  unanimous  in  declaring  that 
the  Britannic  Islands  remained  practically  unknown  until  the 
invasion  of  Caesar.  It  was  stated  by  Polybius,  in  a lost  portion 
of  his  history,  that  the  inhabitants  of  Massilia,  Narbo,  and 
Corbilo  on  the  Loire,  being  interrogated  by  Scipio  Africanus 
(who  died  in  129  b.c.)  were  unable  to  give  him  any  information 
respecting  Britain.  With  regard  to  Massilia  and  Narbo, 
towns  on  the  Mediterranean,  this  ignorance  is  intelligible ; 
though  the  Britannic  tin  trade  is  said  to  have  been  carried  on 


(178)  Hsndbach  der  Alten  Geographie,  vol.  ii.  p.  4. 

(179)  Aristot.  H.  A.  ix.  2. 

(180)  See  Polyb.  i.  40,  iii.  4G,  xi.  1. 

(181)  V.  587—93. 

(183)  Ap.  Strab.  iv.  2,  § 1. 
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through  Massilia;  hut  Corbilo,  being  situated  close  to  the 
mouth  of  the  Loire,  would  seem  to  have  lain  within  a sphere  to 
which  a knowledge  of  Britain  would  have  penetrated,  if  the 
ordinary  intercourse  between  that  island  and  Gaul  had  e.\tended 
beyond  the  Channel.  Consistently  with  this  statement,  Csesar 
informs  us  that  the  Gauls  in  his  time  knew  scarcely  anything 
in  detail  of  Britain.  It  was  only,  he  says,  visited  by  traders, 
who  did  not  go  beyond  the  coast  which  lay  opposite  to  their 
own  country.  It  may  be  inferred  from  this  passage  that 
the  Gauls,  who  carried  on  the  cross-channel  trade  between 
Gaul  and  Britain,  were  the  inhabitants  of  the  northern  coast. 

It  is  remarked  by  Dio  Cassius,  that  the  very  existence  of 
Britain  was  unknown  to  the  Greeks  and  Homans  in  early 
times,  and  that  afterwards  they  were  ignorant  whether  it  was 
an  island  or  not ; various  opinions  on  this  point,  founded  on 
mere  probability,  and  not  on  actual  examination  of  the  locality, 
had  been  promulgated. ("**)  The  insular  character  of  Britain 
was  first  demonstratively  established  by  the  fleet  of  Agri- 
cola.('“)  Liv'y  (as  we  learn  from  Jomandes)(’**)  declared  that 
in  his  time  Britain  had  not  been  circumnavigated. 

Again,  Dio  speaks  of  the  pride  felt  by  Caesar  himself,  and  by 
his  countrymen,  at  his  having  actually  landed  in  a country  pre- 
liously  unknown,  even  by  report. 

Plutarch  describes  Caesar’s  audacity  in  venturing  to  cross  the 
Western  Ocean  with  an  army,  and  to  sail  against  Britain  over 
the  Atlantic  Sea.  He  attacked  an  island  whose  very  existence 
was  in  question,  and  advanced  the  Roman  dominion  beyond  the 
limits  of  the  inhabited  world.(''^) 

According  to  Eumenius,  in  his  Panegyric  of  Constantins,  the 
expression  of  Britain  being  another  world  was  used  by  Caesar 
in  reporting  to  Rome  his  first  invasion  of  Britain. ('**)  It  is 

(183)  B.  G.  iv.  20.  (184)  xxxii.  60. 

(185)  Tac.  Agric.  10.  (18C)  De  Reb.  Get.  c.  2. 

(187)  Ib.  c.  63.  Compare  likewise  the  allusions  to  the  remoteness  of 
Britain,  in  Antony’s  speech  over  the  body  of  Csesar,  ib.  iliv.  42,  43,  49. 

(188)  Ctesar,  c.  23.  (189)  c.  11. 
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likewise  applied  by  Velleius  and  Florus  to  this  achievement  of 
Caesar.  (’*’) 

The  mere  name  of  Britain  seems  indeed  to  hare  been  known 
to  the  Greeks  since  the  time  of  Pytheas  ; who  affirmed  that  he 
had  landed  on  the  island ; and  it  is  mentioned  by  Polybius 
and  Posidonius  in  connexion  with  the  tin  trade.  Lucretius, 
whose  poem  was  published  before  Caesar’s  Commentaries,  uses 
Britain  as  an  example  of  a country  in  the  extreme  north.  (’*^) 

The  boundaries  of  the  known  world,  according  to  the  prac- 
Alexandrine  Greeks,  were  the  Phasis  (or  the  Pontus)  to  the 
East,  and  the  Columns  of  Hercules  to  the  \Ve8t.('®’)  Pindar 
says  that  everything  to  the  west  of  Gadeira  is  inaccessible. 
After  the  age  of  Alexander,  the  eastern  boundary  receded ; but 
the  western  boundary  remained  the  same.(’®®) 

But  though  the  name  of  Britain  was  known  to  the  Greeks 
of  the  post-Alexandrine  period,  the  earliest  mention  of  Ireland 


(190)  Veil.  ii.  46  ; Flor.  Hi.  18,  § 16.  Compare  Drumann,  Grachirhte 
Roms,  vol.  iii.  p.  2U3.  Serviua,  in  hia  Commentary  on  the  verse  in  Virf{il's 
First  Eclogue,  ‘ Et  penitus  toto  dirisos  orbe  Britannos'  (v.  67),  states  that 
Britain  is  an  island  lying  at  a distance  in  the  Northern  Ocean,  and  that  it 
is  called  by  the  poets,  another  world. 

(191)  According  to  Polybius,  he  stated  that  he  had  travelled  over  the 
whole  island,  oXt)v  Tt\»  BpcrraHx^i'  t/i^adov  intXOtui,  Strab.  ii.  4,  1. 

(193)  vi.  1104.  Dr.  Lappenberg,  in  hia  History  of  England  under  the 
Anglo-Saxon  Kings  (Thorpe's  tranal.  vol.  i.  p.  3)  commits  a serious  mistake 
when  he  states  that  * Brituh  timber  was  employed  by  Archimedes  for  the 
mast  of  the  largest  ship  of  war  which  be  had  caused  to  be  built  at  Syracuse.’ 
He  has  been  misled  by  the  name  Bfit-rravias,  in  Athen.  v.  p.  208  E,  where 
Camden  in  his  Britannia,  has  restored  Bprmai^t,  and  Casaubon  Bperriat. 
It  is  not  very  likely  that  Hiero  should  have  sent  to  the  remote  and  almost 
unknown  island  of  Britain  in  search  of  timber,  when  it  could  be  procured 
in  abundance  and  perfection  on  the  neighbouring  coast  of  Italy ; as 
Casaubon,  in  his  animadversions  to  Athenmus,  has  pointed  out.  A similar 
confusion  of  Bruttia  and  Britain  likewise  occurs  in  Diod.  xxi.  21,  cd. 
Bekker,  where  the  movements  of  Hannibal  are  described.  Compare 
Diefenbach’s  Celtics,  voL  iii.  p.  68. 

(193)  Herod,  viii.  132;  Eurip.  Hipp.  3, 1360;  Plat.  Fluedon.  § 133, 
p.  109. 

(194)  Pindar,  01.  iii.  79;  Nem.  iii.  36,  iv.  112;  Isthm.  iv.  95.  Com- 
pare Ukert,  i.  2,  p.  206. 

(195)  Hence  Juvenal  says  : — 

Omnibus  in  terris,  qua;  sunt  a Oadibos  usque 
Auroram,  et  Gangem. — z.  1. 
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by  a writer  whose  age  is  ascertained  occurs  in  Caisar.  In  his 
History  of  the  Gallic  War,  he  says  that  Hibernia  lies  to  the 
west  of  Britain,  being  estimated  at  less  than  half  its  size : the 
distance  between  the  two  islands  is  the  same  as  that  between 
Britain  and  Gaul.  He  likewise  states  that  the  island  of  Mona 
is  situated  midway  between  Hibernia  and  Britain,  by  which  he 
means  Anglesey  or  Man.('®*) 

Strabo  states  that  the  remotest  island  to  the  north  of 
Ccltica  (or  Gaul)  is  Icme,  beyond  Britain,  oeeupied  by  savages, 
and  barely  habitable  from  cold.(**^)  In  another  place  he  says 
that  lerne  lies  to  the  north  of  Britain,  being  long  in  pro- 
j)ortion  to  its  width.  Its  inhabitants  are  more  savage  than 
those  of  Britain ; they  are  cannibals,  and  they  likewise  feed  on 
grass  ; they  eat  the  bodies  of  their  fathers  after  death  ; and  in 
their  relations  with  women  they  set  at  nought  the  rules  observed 
by  civilized  nations.  These  latter  aecounts,  however,  he  adds, 
do  not  rest  on  authentic  testimony.  (•’*) 

Diodorus  remarks  that  the  tribes  dwelling  in  the  north,  in 
the  vicinity  of  Scythia,  are  wholly  savage  and  uncivilized,  and 
that  some  of  them  are  said  to  be  eannibals,  sueh  as  the  Britons 
who  inhabit  the  country  called  Iris.('”) 

The  account  of  Mela  is,  that  Ivema  lies  beyond  Britain ; 
that  its  climate  is  unfitted  for  ripening  grain,  but  so  abundant 
in  grass,  not  only  of  rapid  growth,  but  also  of  sweet  taste,  that  . 
cattle  eat  to  satiety  in  a small  part  of  the  day,  and  if  they  are 
not  driven  from  the  pasture,  burst  from  the  excess  of  food.  Its 
inhabitants  are  uncivilized ; they  are  ignorant  of  every  virtue, 
and  remarkably  free  from  humanity. (*®®) 

Pliny  states  that  the  island  of  Hibernia  was  situated  beyond 
Britain,  at  a distance  of  thirty  miles  from  the  coast  of  the 
Silures.  (***) 

(196)  T.  13.  (197)  ii.  1,  § 13,  ii.  6,  § 8. 

(198)  iv.  6,  § 4.  (199)  V.  32. 

(200)  The  words  'pene  par  spatio,  sed  utriaaquo  tequali  tractu  litonim 
oblonna’  are  corrupt.  The  meaning  aeema  to  be  similar  to  that  expressed 
in  Strabo,  that  the  length  is  equal  to  that  of  Britain,  but  not  the  width. 

(201)  iv.  30. 
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Tacitus,  in  his  Life  of  Agricola,  describes  Hibernia  as 
lying  between  Britain  and  Iberia,  and  as  exceeding  the  islands 
of  the  Mediterranean  in  size.  He  says  that,  in  its  soil  and 
climate,  and  in  the  character  and  civilization  of  the  natives,  it 
differs  little  from  Britain.  Its  harbours  and  approaches  were 
known  by  the  reports  of  traders.  Tacitus  adds,  that  he  had 
often  heard  Agricola  say  that  Hibernia  might  be  subdued  with 
one  legion  and  a few  auxiliaries.  In  the  Annals,  the  same 
historian  mentions  the  propnetor  P.  Ostorius,  in  50  b.c., 
approaching  the  sea  which  divided  Britain  and  Hibernia.  (^) 

The  poet  Juvenal,  who  wrote  about  100  a.d.,  speaks  of  Ire- 
land in  connexion  with  Britain  and  the  Orkneys : — 

' • • • • Anna  qaidem  ultra 

Litton  Juvernae  promovimus,  et  modo  captas 
Orcadaa,  ac  minimi  conteutoa  nocte  Britannoa.'(*’^) 

The  recent  capture  of  the  Orkneys  alludes  to  the  expedition  of 
the  Roman  fleet  round  Britain  in  the  time  of  Agricola.(“') 

In  the  Geography  of  Ptolemy,  who  lived  about  the  middle 
of  the  second  century,  the  two  Britannic  Islands,  Albion  and 
Ivernia,  are  described  at  length.  A large  number  of  towns, 
rivers,  aud  promontories  belonging  to  the  latter  island  are 
specified  by  name.(^) 

The  account  of  Ireland  given  by  the  geographer  Solinus, 
who  is  supposed  to  have  lived  about  the  middle  of  the  third 
century  after  Christ,  is  copious  aud  detailed. 

' Of  the  islands  surroimdiug  Britain  (be  says),  Hibernia  is 
the  nearest  to  it  in  size.  The  manners  of  its  inhabitants  are 
rude  and  savage.  Its  pastures  are  so  excellent,  that  unless  the 
cattle  are  sometimes  driven  from  them,  they  are  in  danger  of 
dying  from  repletion.  The  island  has  no  snakes  aud  few  birds. 
The  people  arc  inhospitable  and  warlike.  When  they  are  victo- 

(303)  c.  24.  (303)  xii.  32. 

(304)  ii.  159 — 161.  (305)  Tac.  Agric.  10. 

(306)  ii.  2.  Tlie  same  form  of  this  name,  'lovfpvia,  recurs  in  the  I’eri- 

Elus  of  Marcionus,  c.  42,  aud  iu  Stephanas  of  Byzantium.  Thu  form  used 
y Juvenal,  Juterna,  is  similar. 
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nous,  they  both  drink  and  smear  their  faces  with  the  blood 
of  the  enemy.  They  know  no  distinction  between  right  and 
wrong.  T^’’hen  a woman  has  produced  a male  child,  she  places 
its  first  food  on  the  point  of  her  husband’s  sword,  and  thus 
introduces  it  gently  into  the  mouth  of  the  infant.  Prayers  are 
offered  up,  on  behalf  of  the  family,  that  he  may  meet  his  death 
in  war.  Those  who  study  ornament,  decorate  the  hilts  of  their 
sw'ords  with  the  teeth  of  marine  animals  j the  chief  glory  of  the 
men  is  in  the  brilliancy  of  their  arms.  They  do  not  possess 
bees ; and  if  a pebble  or  some  earth,  brought  from  Hibernia,  is 
thrown  into  a hive,  the  bees  will  desert  it.  The  sea  between 
Hibernia  and  Britain  is  disturbed  and  stormy  during  the  whole 
year,  and  can  only  be  navigated  for  a few  days.  The  boats  are 
of  wicker  covered  with  the  hides  of  oxen ; whatever  time  the  pas- 
sage may  occupy,  the  mariners  abstain  from  food  while  they  are 
at  sea.  The  width  of  the  Strait  is  estimated  at  120  milcs.’(“^ 

For  120  Salmasius  corrects  twenty  miles,  comparing  Pliny, 
who  states  the  distance  at  thirty  miles. 

In  the  Orphic  Argonautics,  the  speaking  ship  warns  the 
heroes  to  avoid  the  lerniau  islands,  and  to  steer  for  the  Sacred 
Promontory  (on  the  Lusitanian  coast),  lest  she  should  be 
carried  out  into  the  Atlantic  Sea  j and  Anemus,  the  pilot,  obeys 
the  inj  unction.  (“*)  This  poem  may  be  placed  between  the 
second  and  fourth  centuries  after  Christ.  There  is  no  men- 
tion of  lerne  or  of  the  Britannic  Islands  in  the  Argonautics  of 
Apollonius  Bhodius. 

The  Ora  ^laritima  of  Arienus  (who  appears  to  have  lived  at 
the  end  of  the  fourth  century)  describes  the  Sacred  Island  in- 
habited by  the  Hibernians,  near  the  island  of  the  Albioncs,  as 
separated  by  two  days’  sail  from  the  CEstrymnian  islands,  off 
the  coast  of  Spain,  where  tin  and  lead  are  found. (*’'’) 

The  belief  of  the  severe  cold  of  Ireland  entertained  by  some 

(ao7)  0.  22.  (io8)  v.  1170—1190. 

(309)  See  Bemhardy,  Grundrias  der  Griecbischen  Litteratur,  vol.  ii. 
p.  287 — 272 ; Hermann,  Orph.  p.  798. 

(210)  V.  94—112. 
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of  the  ancients,  was  founded  on  the  vague  idea  of  its  position  in 
the  extreme  north.  The  accounts  of  the  savage  manners  of  its 
inhabitants  are,  doubtless,  strongly  tinctured  with  fable ; but 
it  is  probable  that,  having  less  intercourse  with  the  continent 
than  the  inhabitants  of  Southern  Britain,  they  were  less  civi- 
lized in  their  customs.  In  some  of  these  passages  a knowledge 
of  the  rich  pasturage  of  the  Emerald  Isle,  which  must  have 
been  derived  from  the  reports  of  eye-witnesses,  is  perceptible. 

Such  are  the  most  ancient  testimonies  respecting  Ireland 
which  occur  in  the  works  of  writers  whose  age  is  ascertained. 
One  testimony,  however,  which,  by  Mannert,  Dr.  Latham,  and 
other  modem  writers,  has  been  considered  as  containing  the 
earliest  mention  of  this  island,  remains  to  be  noticed. 

The  author  of  the  Aristotelic  Treatise  concerning  the 
Universe  (irtpi  Koa/tov),  adopting  the  received  notion  of  the 
Greeks,  which  descended  from  the  Homeric  age,  describes  the 
iuhabited  world  as  surrounded  by  the  ocean.  He  first  traces 
the  ocean  from  the  Pillars  of  Hercules  along  the  Mediterranean 
to  the  Pontus  and  the  Palus  Maiotis ; and  he  then  follows  its 
eastern  course  along  the  shores  of  Asia. 

‘ In  one  direction  (he  says)  it  forms  the  Indian  and  Persian 
gulfs,  with  which  the  Red  Sea  is  continuous ; in  the  other, 
it  passes  through  a long  and  narrow  channel,  and  widens  into 
the  Caspian  Sea.  Further  on  it  encircles  the  space  beyond  the 
Palus  M^eotis.  Then  stretching  its  course  above  Scythia  and 
Celtica,  it  encompasses  the  inhabited  world,  in  the  direction  of 
the  Gallic  Gulf  and  the  Pillars  of  Hercules.  In  this  part  of 
the  ocean  there  are  two  great  islands,  larger  than  any  in 
the  Mediterranean,  called  the  Britannic  Islands,  Albion  and 
leme,  situated  beyond  the  country  of  the  Celts.  Equal  in  size 
to  these  are  Taprobane,  on  the  further  side  of  India,  turned 
oliliqucly  to  the  mainland,  and  the  island  named  Phebol,  lying 
near  the  Arabian  Gulf.  Many  small  islands  likewise  are  xilaced 
around  this  continent,  near  the  Britannic  Islands  and  Iberia.’ 


(311)  c,  3,  p.  393,  ed.  Bekker. 
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Taprobane  became  known  to  tbc  Greeks  through  the  expe- 
dition of  Alexander;  but  what  this  writer  can  mean  by  Pheiol, 
an  island  near  the  Arabian  Gulf,  as  large  as  Britain,  is  an 
enigma.  The  passage  of  the  Aristotelic  Treatise  is  repeated  in 
Latin  by  Apuleius  de  Mundo,(**-)  where  the  name  Phehol  re- 
appears. It  is  likewise  cited  in  Stoba:us,(*'*)  where,  however, 
4>o/3^a  ical  Evftota  is  read  for  4>f/3oX,  being  an  attempt  at  emen- 
dation. It  has  been  conjectured  that  Socotra,  or  Madagascar, 
is  signified  by  this  unknown  name ; but  Salmasius(’**)  is 
doubtless  right  in  treating  it  as  corrupt,  and  in  substituting  for 
it  'Ptj3(i5,  the  name  of  a lake  and  an  island  beyond  Mcroc  in 
Upper  Egypt.  (*'*)  This  lake  is  identified  with  Lake  Tsana  in 
Abyssinia,  which  is  stated  to  contain  eleven  islands.  The 
Psebsean  mountains  and  promontory  on  the  .^Ethiopian  side  of 
the  Red  Sea,  are  mentioned  by  Diodorus.  Theophrastus 
mentions  the  district  of  in  conjunction  with  Syene  ; here 

has  been  rightly  corrected.  No  corruptions  arc  so 
common  in  manuscripts  as  those  of  proper  names,  particularly 
if  the  name  is  not  well  known.  The  form  of  the  name  in 
Strabo  is  which  was  probably  that  used  by  the  author 

of  the  treatise  de  Mundo,  and  'PEBQA  might  have  lieen  easily 
corrupted  into  <I>EBOA.  Mhat  inaccurate  reports  could  have  in- 
duced this  writer  to  believe  that  the  island  in  Lake  Pseboa  was 
as  large  as  Britain,  cannot  now  be  ascertained.  The  ten  largest 
islands  and  peninsulas,  according  to  the  received  belief  of  his  time, 
are  enumerated  in  their  order  by  Ptolemy  ; he  places  Taprobane 
first,  and  Albion  second  ; but  he  says  nothing  of  Pseboa.  (-'*) 

(21a)  P.  716,  ed.  Oudendorp. 

(213)  Eel.  PhjB.  i.  34,  2,  vol.  i.  p.  258,  Gaisford. 

(214)  Exerc.  Plin.  ad  Solin.  c.  53,  p.  782. 

(215)  See  Strab.  xvii.  2,  § 3 : Steph.  Byz.  in  v. 

(216)  iii.  41.  The  Peebasan  mountains  in  this  region  are  also  mentioned 
by  Agatharebides,  de  Mari  Kubro,  c.  84 ; Ap.  Geogr.  Gr.  Min.  vol.  i. 
p.  17^  ed.  C.  Muller. 

(217)  De  Lapid.  § 33,  vol.  i.  p.  696,  iv.  p.  565,  ed.  Schneider. 

(218)  Geogr.  vii.  5,  § 11.  Measurements  of  the  largest  islands  are 
given  in  Agathem.  c.  6,  and  in  a fragment  of  a geographer  in  Miillcr's 
Geogr.  Gr.  Min.  vol.  ii.  p.  509. 
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It  has  been  already  mentioned  that  the  Aristotelie  treatise 
de  Mundo  belongs  to  the  last  century  b.c.(®*®)  The  mention  of 
lerne  shows  that  it  is  posterior  to  the  expedition  of  Caesar ; 
and  the  form-'AXjSiov  seems  to  betray  a Latin  derivation. 

§ 7 The  idea  of  a sacred  island,  rising  amidst  the  waves, 
removed  from  all  contentions  and  wars,  the  abode  of  quiet  and 
purity,  the  secure  refuge  of  men  buffeted  by  the  storms  of  the 
world,  seems  naturally  to  suggest  itself  to  the  human  mind. 
By  an  easy  transition  this  residence  of  a pious  and  holy  race 
becomes  an  Elysian  field ; it  is  endowed  with  perpetual  spring  j 
the  ground  produces  its  fruits  without  labour  j there  are  no  ser- 
pents or  wild  beasts  within  its  hallowed  precinct ; its  inhabi- 
tants are  no  longer  a sacred  colony  of  living  men,  but  the 
souls  of  the  departed,  translated  to  a region  of  bliss. 

The  notion  of  holy  islands  first  occurs  in  Hesiod.  He  de- 
scribes the  race  of  heroes,  who  form  the  fourth  age  of  mankind, 
as  residing  after  death  apart  from  the  world,  in  the  Islands  of 
the  Blest,  near  the  ocean,  free  from  care,  and  enjoying  three 
harvests  in  the  year.(*^)  Pindar,  in  like  manner,  conceives  the 
Islands  of  the  Blest  as  the  abodes  of  the  just  and  virtuous  after 
death.  (^*)  On  the  other  hand,  Horace  supposes  his  country- 
men to  seek  an  escape  from  the  horrors  of  the  civil  war,  in  the 
Happy  Islands,  where  peace  and  plenty  will  be  their  permanent 
lot.(=«) 

The  Canary  Islands  became  known  to  the  Romans  after  the 
war  of  Sertorius,  and  were  identified  with  the  happy  region  at 
the  extremity  of  the  world,  described  in  the  Odyssey.  (***)  Mela 
accordingly  describes  the  Fortunate  Islands  as  really  existing 
in  the  Atlantic  ;(***)  and  Strabo  identifies  them  with  some 
islands  not  far  from  the  promontory  of  Maurusia,  opposite 
Cadiz  while  Philostratus  places  them  at  the  extremity  of 
Libya,  near  the  uninhabited  promontory. 

(219)  Above,  p.  168,  218.  (220)  Op.  166 — 171. 

(221)  Olymp.  ii.  68.  (m)  Epod.  xvi. 

(223)  Plut.  Sert.  8 ; Plin.  vi.  37 ; Dr.  Smith's  Diet,  of  Geogr.  art. 
Fortunata  InauUt. 

(224)  iii.  10.  (225)  iii.  2,  § 13.  (226)  Vit.  Apoll.  v.  3. 
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The  marvellous  islands  in  the  Odyssey,  the  island  of  Ogygia, 
inhabited  by  Calypso,  JEs^a,,  the  island  of  Circe,  and  the  j£olian 
island,  furnish  other  examples  of  the  tendency  to  invest  islands 
with  supernatural  attributes. 

Tliere  was  a constant  disposition  in  the  Greek  mind  to 
realize  the  ideals  of  their  ancient  mythology  and  poetry,  and 
therefore  to  identify  imaginary  with  actually  existing  places. 
But  as  the  horizon  of  their  geographical  knowledge  extended, 
and  as  positive  science  expelled  fiction,  the  province  of  fable 
receded,  and  the  manels  of  fancy  were  banished  into  distant 
regions  of  the  earth,  unknown  by  name  to  the  generations  with 
which  the  stories  originated. 

In  remote  antiquity,  the  countries  and  waters  of  Northern 
Europe  were  wholly  unknown  to  the  dwellers  upon  the  shores 
of  the  Mediterranean ; and  even  in  later  times,  after  Ca»ar  had 
invaded  Britain,  their  acquaintance  with  these  regions  was 
limited.  "When,  therefore,  the  western  parts  of  the  Mediter- 
ranean had  been  explored,  and  became  familiar  to  the  Greeks, 
the  north  of  Europe  afforded  a convenient  field  for  supernatural 
and  marvellous  stories. 

The  first  trace  of  this  tendency  occurs  in  the  account  of 
Hecataius  of  Abdera,  a contemporary  of  Alexander  the  Great, 
who  wrote  a work  concerning  the  Hyperboreans.  This  fabulous 
nation  were  originally  conceived  to  be  under  the  immediate  care 
of  Apollo,  and  to  pass  their  time  in  uninterrupted  enjoyment, 
inhabiting  a region  beyond  the  origin  of  the  north  wind,  and 
therefore  exempt  ftom  the  cold  of  winter.  (®^)  By  Hecateus 
they  were  represented  as  dwelling  in  an  island,  as  large  as  Sicily, 
in  the  ocean  opposite  Celtica,  which  was  endowed  with  a mild 
climate,  and  yielded  two  harvests  in  the  year.(®^®) 

It  was,  however,  in  the  writers  of  the  first  five  centuries  after 
Clirist  that  the  transposition  of  imaginary  islands  and  countries 


(J37)  See  Ukert,  i.  2,  p.  3.15. 

(328)  See  Miiller,  Dor.  b.  ii.  c.  4. 
(339)  Fragm.  Hist.  Gr.  vol.  ii.  p.  286. 
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to  this  part  of  the  world  chiefly  occurs.  Plutarch,  in  his  treatise 
' De  Facie  in  Orbe  Lunffi,’(®®)  describes  the  Homeric  Island  of 
Ogygia  as  situated  five  days’  sail  to  the  west  of  Britain,  together 
with  three  other  islands  in  the  same  direction,  at  equal  distances 
from  each  other.  In  one  of  these  islands,  he  proceeds  to  say, 
Saturn  is  related  to  be  imprisoned  by  Jupiter;  whence  the 
neighbouring  sea  is  called  the  Cronian,  or  Saturnian.  The 
great  external  continent,  lying  beyond  the  circumfluous  ocean, 
is  at  a distance  of  5000  stadia  (or  625  miles)  from  Ogygia,  which 
is  the  farthest  from  it  of  the  four  islands.  The  intermediate  sea 
is  difficult  to  navigate,  on  account  of  its  muddy  properties; 
whence  it  has  been  believed  to  be  frozen.  On  the  shore  of  the 
external  continent  there  are  Greeks,  dwelling  round  a gulf  equal 
in  size  to  the  Palus  Mseotis,  the  mouth  of  which  lies  directly 
opposite  to  the  mouth  of  the  Caspian  Sea.  The  inhabitants  of 
this  continent  consider  our  earth  as  an  island,  because  it  is  sur- 
rounded by  the  ocean.  They  believe  that  this  Hellenic  popula- 
tion is  composed  of  the  original  subjects  of  Saturn,  subsequently 
reinforced  by  some  of  the  companions  of  Hercules.  Hence  they 
pay  the  principal  honours  to  Saturn,  and  after  him  to  Hercules. 
When  the  planet  Saturn  is  in  the  sign  of  Taurus — a coincidence 
which  occurs  every  thirtieth  year — they  send  out  a body  of  men, 
selected  by  lot,  to  seek  their  fortunes  across  the  sea.  A band 
of  this  description,  having  escaped  from  the  dangers  of  the  sea, 
landed  on  one  "of  the  above-mentioned  islands,  which  are  inha- 
bited by  Greeks,  the  descendants  of  former  colonists  from 
the  same  continent : after  a residence  of  ninety  days,  during 
which  they  were  entertained  with  honour  and  hospitality,  and 
regarded  and  called  sacred,  they  sailed  onwards  in  their  course. 
It  is  permitted  to  dwellers  in  these  islands  to  return  to  their 
Original  country  after  a series  of  years;  but  the  majority  prefer 
to  remain,  either  from  habit  or  because  the  climate  is  mild  and 
the  soil  produces  everything  in  abundance  without  toil.  They 

(330)  0.  26.  In  this  passs^^o,  Boeckh  alters  iv  fuif  into  <V  Si  tji 
'Qyvyif,  or  iy  cV  rj  npari],  an  alteration  which  does  not  seem  to  be  neces- 
sary. 
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pass  their  time  in  sacrifices  and  choral  solemnities,  or  in  litera- 
ture and  philosophy.  To  some  the  deity  has  appeared  in  a 
visible  form,  not  in  dreams  or  signs ; and,  addressing  tliem  as 
friends,  has  prevented  their  departure  from  the  island.  Saturn 
himself  is  confined  in  a deep  cavern,  sleeping  on  a gold- 
coloured  rock,  sleep  being  eontrived  by  Jupiter  as  his  chain. 
From  the  top  of  the  rock  birds  fly  down,  and  bring  him  ambrosia, 
which  fills  the  whole  island  with  fragrance.  There  are  likewise 
genii,  the  companions  of  Saturn  when  he  reigned  over  men  and 
gods,  who  minister  to  him ; these  divine  beings  are  endued  with 
prophetic  powers,  and  their  most  important  predictions  are  com- 
municated to  Jupiter  as  the  dreams  of  Saturn,  and  they  become 
the  foreknowledge  of  Jupiter. 

In  the  treatise,  ‘De  Defectu  Oraculorum,’(*®’)  by  the  same 
writer,  one  of  the  interlocutors  says  that  among  the  many  desert 
isles  near  Britain  some  are  believed  to  be  the  seats  of  genii  and 
heroes.  That  he  had  himself,  being  on  a mission  from  the  Em- 
peror, sailed  to  one  which  was  next  to  them,  from  motives  of 
curiosity ; it  had  few  inhabitants,  but  they  were  deemed  holy 
by  the  Britons,  and  their  persons  and  property  were  respected 
as  inviolable.  When  he  lately  visited  the  island,  the  air  was 
shaken,  and  there  were  many  portents,  with  hurricanes  and 
lightning.  When  quiet  was  restored,  the  islanders  said  that 
one  of  the  supernatural  beings  had  passed  away — an  event  which 
caused  a disturbance  in  nature.  Plutarch  adds,  similarly  to  the 
other  passage,  that  in  one  of  the  islands  Saturn  is  confined ; 
that  he  sleeps  under  the  custody  of  Briareus ; that  sleep  is  his 
chain,  and  that  he  is  attended  by  ministering  genii. 

These  passages  involve  the  idea  of  a great  oi>en  sea  encircling 
the  north  of  Europe,  and  connected  with  the  Caspian.  Other 
writers  had  relegated  Saturn  into  these  distant  regions : the 
Frozen  Sea,  in  the  extreme  north,  is  often  called  Cronian.(“’) 

(231)  c.  18. 

(232)  Compare  Hesiod,  Theog.  734—6. 

(^33)  Plin-  >v.  30;  Dionjs.  Perieg.  33,  with  C.  MUller’s  note;  Orph. 
Argou.  1084.  Claudiaa,  Laud.  StUich.  198. 
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An  island  in  the  Western  Sea,  sacred  to  Saturn,  is  likewise 
mentioned  by  Avienus,  in  his  ‘ Ora  Maritima.’  (®’^)  Saturn  is 
the  king  of  the  Golden  Age,  and  Pindar  connects  him  with  the 
Islands  of  the  Blest. 

Other  sacred  islands  were  likewise  found  in  the  Western  and 
Northern  Seas.  According  to  Pliny,  six  islands,  called  the 
islands  of  the  gods,  or  the  Happy  Islands,  lay  off  the  promon- 
tory of  the  Arrotriba),  or  Cape  rinisterre.(***)  Dionysius  places 
the  Western  Islands,  which  produced  tin,  near  the  Sacred  Pro- 
montory, which  was  the  extremity  of  Europe.  (**')  This  Sacred 
Promontory,  at  the  western  point  of  Europe,  is  also  mentioned 
by  Strabo.  (^''*)  The  sacred  promontory  of  Bacchus,  on  the  coast 
of  the  Atlantic,  occurs  in  the  Orpliic  Argonautics,  as  well  as  the 
wooded  island  of  Ceres  in  the  Western  Ocean. 

According  to  Artemidorus,  who  lived  about  100  b.c.,  there 
was  an  island  near  Britain,  in  which  rites  were  celebrated  in 
honour  of  Ceres  and  Proserpine,  similar  to  those  celebrated  in 
the  island  of  Samothrace.{*^  An  island  off  the  mouth  of  the 
Loire,  where  orgies  and  initiations  were  performed  to  Bacchus 
by  the  Samnite  women,  is  described  by  Strabo. (***)  In  Diony- 
sius, certain  islands  near  Britain  are  the  seat  of  these  Bacchic 
rites,  and  the  nation  is  designated  as  that  of  the  Aiitni(a.{**^ 

Mela  describes  an  island,  named  Sena,  in  the  Britannic  Sea, 
opposite  the  country  of  the  Osismii  (Bretagne),  as  renowned  for 
the  oracle  of  a Gallic  deity ; its  priestesses  were  nine  virgins, 
who  were  endued  with  the  power  of  raising  storms  by  their  in- 
cantations ; of  changing  themselves  into  the  shapes  of  animals ; 
of  curing  diseases  incurable  by  human  art ; and  of  predicting 
the  future.  (®**) 

According  to  Avienus,  the  island  of  the  Hibernians  was 


(234)  V.  165. 

(235)  napa  Kp6vm  ripcriv,  Olymp.  ii.  70. 

(236)  iv.  36. 

(23H)  ii.  5,  14,  iii.  1,  2. 

(240)  Ap.  Strab.  iv.  4,  6. 

(242)  V.  570. 


(237)  T.  561. 

(239)  V.  1172,  1192,  1250. 
(241)  Ib. 

(243)  iii.  6, 
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called  the  Sacred  Island.  (^)  Ptolemy  states  that  the  southern 
promontory  of  Ireland  was  called  Sacred. (®“) 

Procopius,  in  his  ' History  of  the  Gothic  \Var,’(®^  describes 
Brittia  as  an  island  opposite  the  mouths  of  the  Rhine,  at  a dis- 
tance of  £00  stadia  (25  miles) ; situated  between  the  islands  of 
Thule  and  Brettania,  and  inhabited  by  the  three  nations  of 
Angili,  Frissones,  and  Britons.  For  the  position  of  Thule  he 
refers  to  a former  passage, where  he  identifies  it  with  Scan- 
dinavia. With  respect  to  Brettania,  he  represents  it  as  lying 
to  the  west,  opposite  the  extremity  of  Spain,  and  divided  from 
the  Continent  by  an  interval  of  -lOOO  stadia  (500  miles)  j 
whereas  Brittia  lies  opposite  the  coast  of  Gaul,  to  the  north  of 
Spain  and  Brettania.  Grimm,  in  his  ‘ Deutsche  Mythologie,’(^) 
thinks  that  the  Brettania  of  Procopius  is  the  extremity  of  Gaul, 
the  modem  Brittany ; but  Procopius  conceives  it  as  an  island ; 
and  there  seems  no  doubt  that  by  Brittia  he  means  Britain,  and 
by  Brettania  Ireland,  which  are  the  two  Britannic  islands.  (®^) 

After  recounting  some  manels  respecting  the  natural  his- 
tory of  Brittia,  Procopius  proceeds  to  say  that  he  is  unwilling 
to  pass  over  in  silence  a story  related  of  this  island ; for  although 
it  has  a fabulous  appearance,  it  is  repeated  by  numerous  persons, 
who  affirm  that  they  have  both  seen  and  heard  the  circum- 
stances described.  He  declares  himself  to  have  frequently 
heard  it  from  natives  of  the  place,  who  believed  its  reality; 
though  he  himself  conceives  it  to  be  a phenomenon  of  dreams. 
The  story  is  as  follows : — 

Along  the  shore  of  the  ocean,  opposite  the  island  of  Brittia, 
there  are  numerous  villages  inhabited  by  fishermen,  cultivators, 
and  seafaring  men,  who  carry  on  the  trade  with  this  island. 
They  are  subject  to  the  Franks,  but  are  exempt  from  tribute,  in 


(244)  Ora  Marit.  108.  (245)  ii.  2,  6. 

(246)  iv.  20.  (247)  ii.  15. 

(248)  P.  482,  0(1.  1. 

(249)  Ptolemy,  Syiit.  ii.  6,  p.  85 — 6,  speaks  of  Great  Britain  and  Little 
Britain,  ^ryiiXi;  and  /uicpa  BptTTayia.  By  the  latter  he  appears  to  mean 
Ireland. 
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consideration  of  a service  which  they  render.  This  service  is 
the  duty  of  ferrying  over  the  souls  of  the  dead.  Those  whose 
turn  it  is  to  be  on  duty  for  the  ensuing  night  come  back  to  their 
homes  at  the  hour  of  darkness,  and  betake  themselves  to  sleep, 
awaiting  the  visit  of  the  superintendent.  In  the  dead  of  the 
night  they  hear  a knocking  at  their  door,  and  a voice  calling 
them  to  their  work.  Without  a moment’s  delay,  they  rise  from 
their  beds,  and  walk  to  the  sea  shore,  impelled  by  an  irresistible 
necessity.  Here  they  find  empty  boats,  dificrent  from  their  own, 
ready  for  their  reception,  which  they  enter,  and  proceed  to  row. 
These  boats  are  so  weighed  down  by  the  number  of  passengers, 
that  the  water  rises  to  within  an  inch  of  the  edge ; no  one,  how- 
ever, is  perceptible  to  the  sight.  In  an  hour  they  efiect  the  pas- 
sage to  Brittia  ; and  yet,  when  they  make  the  passage  in  their 
own  barks,  it  takes  a day  and  a night.  When  they  have  reached 
the  island,  and  discharged  their  cargo,  they  return  with  boats  so 
lightened  that  the  keel  alone  sinks  in  the  water.  They  see  no 
one  either  remaining  in  the  boat  or  leaving  it,  but  they  hear  a 
voice  calling  over  the  names  of  the  passengers,  and  repeating 
the  dignities  and  patronymic  of  each.  In  the  case  of  women, 
the  names  of  their  husbands  are  mentioned. 

Claudian,  who  preceded  Procopius  by  a century  and  a half, 
describes  necromantic  rites  performed  by  Ulysses  on  the  coast 
of  Gaul ; — 

Eat  locus,  extremum  pandit  qua  Gallia  litua, 

Oceani  prastentna  aquia,  ubi  fertur  Ulyaaea 
Sanguine  libato  populum  movisse  ailentem. 

Illic  umbramm  tenui  stridore  volantum 


(250)  This  story  is  repeated  by  Tzetzea  on  Lyc.  1204,  and  on  Hesiod, 
Op.  169.  Compare  Plutarch,  Prov.  tom.  v.  p.  7W,  ed.  Wyttcnbach.  In 
the  text  of  Procopius,  vol.  ii.  p.  567,  ed.  Bonn,  the  words  near  the  begin- 
ning of  the  passage,  descriptive  of  the  shore  in  question  are : irapa 
amriv  Tjjt  Kara  Trj»  Bptrriay  roC  uncavoO  yriaov.  In  Tsetses,  on  Lyoopbron, 
the  corresj^nding  words  are : ntpi  rrjp  roO  mpl  rrjv  BprTowiay  tnjaay 
uKraimv.  There  u a varions  reading,  t^aoy,  in  Procopius.  The  text  of 
Procopius  seems  to  be  corrupt,  and  the  sense  requires  the  reading  pre- 
served by  Tsetses.  According  to  Procopius,  the  shore  would  be  that  of 
an  island  opposite  to  Britain. 
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Flebilis  anditur  questtia.  Simnlacra  colon! 

Pallida,  defunctaaque  vidcnt  migrare  figuraa. 

Hinc  dea  proailuit,  Phoebique  egreaaa  aerenoa 
Infecit  radioa,  ululatuque  Kthera  rupit 
Terribco.  Senait  ferale  Britannia  murmur, 

£t  Senonum  quatit  aira  fragor,  rerolutaquc  Tcthya 
Subatitit,  et  Bbenua  projecta  torpuit  uma.(’‘') 

The  passage  occurs  in  the  poem  against  Eufinus.  Mcgsera 
is  described  as  ascending  from  the  infernal  regions  to  the  light 
of  day  at  the  seat  of  these  necromantic  rites,  in  order  to  visit 
Rufiuus,  whose  native  place  was  Elusa,  in  Aquitania.  Necro- 
mancy was  conceived  by  the  ancients  as  connected  with 
Hades and  the  place  where  Ulysses  evoked  the  souls  of  the 
dead  was  a natural  outlet  for  a Stygian  deity,  as  the  mephitic 
cavern  of  Amsanctus  in  Italy  was,  for  a different  reason,  a pro- 
per channel  for  Alecto  to  return  to  hell  in  the  iEneid.(*‘’) 
Cumae,  where  there  was  a mephitic  cavern  by  which  iEneas 
descended  to  hell,  was  one  of  the  localities  at  which  the  necro- 
mancy of  Ulysses  was  fixed. 

Ilomer  describes  the  land  of  the  Cimmerians,  where  Ulysses 
evoked  the  souls  of  the  dead,  as  being  on  the  furthest  extremity 
of  the  ocean and  when  the  localities  of  fiction  receded,  and 
Ogygia  was  placed  five  days’  sail  to  the  west  of  Britain,  it  was 
natural  that  Claudian,  seeking  for  a subterranean  communica- 
tion with  Hades,  by  which  Megaera  might  emerge  in  order  to 
visit  Rufinus  at  Elusa,  should  suppose  Ulysses  to  have  per- 
formed his  necromantic  ceremonies  at  the  extremity  of  Gaul  in 
the  far  west.(-^) 

Ulysses  is  related  by  Strabo  to  have  penetrated  beyond  the 


(251)  In  Ruf.  i.  123. 

(252)  Nitsseb  on  the  Odyssey,  vol.  iii.  p.  152,  356.  Compare  the 
description  of  the  cave  of  the  witch  Erichtho  in  Lucan,  vi.  612,  where  she 
performed  her  necromantic  rites. 

(253)  vii.  668. 

(254)  Strab.  V.  4,  § 5 1 Serv.  Ain.  vi.  106. 

(255)  Od.  li.  13. 

(256)  Nitzsch,  ib.  p.  187. 
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Pillars  of  Hercules.  Ulysippo,  the  modern  Lisbon,  was 
considered  his  foundation.  Tacitus  carries  him  to  Germany, 
where  there  were  monuments  and  inscriptions  testifying  his 
presence  ;(*“)  and  Solinus  as  far  as  Caledonia.  (**’) 

Grimm  connects  the  passage  of  Claudian  with  the  singular 
story  in  Procopius ; but  the  latter  appears  to  be  derived  from 
some  local  legend  ; whereas  the  former  is  nothing  but  an  appli- 
cation of  the  classical  ideas  respecting  the  wanderings  of  Ulysses, 
and  the  connexion  of  necromantic  evocation  with  the  subter- 
ranean passages  to  Hades. 

§ 8 The  views  of  those  who  maintain  the  probability  of 
voyages  by  the  Phoenicians  to  distant  lands — who  suppose  them 
to  have  sailed  to  the  amber-coast  of  the  Baltic,  and  even  hint 
at  their  having  reached  America — receive  some  confirmation 
from  the  accounts,  preserved  by  the  ancients,  of  the  circumnavi- 
gation of  Africa.  These  accounts  lie  within  a small  compass, 
and  deserve  a separate  examination. 

The  accurate  knowledge  of  the  Greeks  respecting  Egypt 
began  with  the  reign  of  Psammitichus,  and  the  reign  of  his 
successor  Neco  is  fixed,  on  apparently  authentic  evidence,  at 
016 — 600  B.c.  According  to  the  account  of  Herodotus,  Neco 
began  to  dig  a canal  connecting  the  Nile  with  the  Red  Sea ; 
and  120,000  men  had  perished  in  its  formation,  when  he  desisted 
from  the  work,  in  consequence  of  the  admonition  of  an  oracle. 
He  afterwards  turned  his  attention  to  military  affairs ; he  built 
vessels  of  war  both  in  the  Red  Sea  and  in  the  Mediterranean ; 
and  he  invaded  Syria. (-®^)  .But  soon  after  the  abandonment  of 


(257)  iii.  4,  -k  (258)  Germ.  3. 

(259)  c.  22.  (260)  See  above,  p.  318. 

(261)  ii.  168 — 9.  The  attempt  of  Neco  ie  likewise  mentioned  by  Diod. 
i.  33.  iVristotle,  Meteor,  i.  14,  § 27,  states  that  Sesoatris  and  afterwards 
Darius  attempted  to  connect  the  Nile  with  the  Red  Sea ; but  discovered 
that  the  level  of  the  sea  was  higher  than  that  of  the  river,  and  therefore 
desisted  from  the  enterprise.  This  account  is  repeated  ^ Strabo,  xvii.  1, 
§ 26,  with  the  insertion  of  Neoo  between  Sesostris  and  Darius.  He  adda 
that  the  Ptolemies  executed  the  work,  and  proved  the  fear  of  the  irruption 
of  the  sea  to  be  groundless.  Pliny,  vi.  29,  gives  the  same  account,  but 
with  the  omission  of  Neco. 
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the  canal,  and  with  a view,  as  it  appears,  of  accomplishing  the 
same  object  by  different  means,  he  sent  some  vessels,  navigated 
by  PhcEiiicians,  to  eircumnavigate  Africa,  ordering  them  to 
commence  their  voyage  from  the  Red  Sea,  and  to  reach  Egypt 
by  the  Pillars  of  Hercules  and  the  Mediterranean.  If  this 
voyage  could  be  effected,  a ship  would  sail  between  the  Red 
Sea  and  the  Mediterranean  ;(***)  to  connect  which  was  the  object 
of  tlie  canal.  Herodotus  proceeds  to  state  that  the  Phoenicians, 
starting  as  they  were  ordered,  sailed  along  the  Southern  Sea ; 
and,  whatever  part  of  Africa  they  had  reached,  when  autumn 
arrived,  they  landed,  sowed  the  ground,  and  awaited  the  harvest ; 
and  having  gathered  the  corn,  they  then  continued  their  voyage : 
that  having  thus  consumed  two  years,  in  the  third  year  they 
passed  the  Pillars  of  Hercules,  and  returned  to  Egypt.  ‘The 
account  which  they  gave,’  says  Herodotus,  ‘ which  others  may, 
if  they  think  fit,  believe,  but  which  to  me  is  incredible,  is  that 
when  they  were  sailing  round  Africa,  they  had  the  sun  on  their 
right  hand.’  Herodotus  adds  that  the  Carthaginians  at  a later 
period  maintained  that  Africa  could  be  circumnavigated ; and 
he  subjoins  a story  of  Sataspes,  a Persian  nobleman,  who,  in  the 
reign  of  Xerxes  (485 — 465  B.c.)  was  relieved  from  a sentence  of 
crucifixion,  upon  the  singular  condition  that  he  should  circum- 
navigate Africa.  Herodotus  tells  us  that  Sataspes  obtained  a 
ship  and  sailors  in  Egypt ; passed  the  Pillars  of  Hercules,  and 
having  rounded  the  western  promontory  of  Africa,  called  Soloeis, 
pursued  his  voyage  to  the  south ; but  after  sailing  many  months, 
and  finding  that  he  was  still  far  from  the  Red  Sea,  he  turned 
back,  and  came  again  to  Egypt.  The  account  which  he  gave 
to  Xerxes  on  his  return  was  that,  at  the  extremity  of  his  voyage, 
he  sailed  by  little  men,  clad  in  garments  of  palm-leaves,  who, 
when  he  landed,  left  the  towns  and  fled  to  the  mountains ; that 
his  crew  used  to  take  nothing,  except  some  sheep ; and  that 


(262)  It  may  be  observed  that  Herodotus  here  calls  the  Mediterrauean 
the  AiXoiraa,  as  opposed  to  the  voriij  Oakiuraa,  the  sea  to  the  south 

of  Libya,  ii.  168,  iv.  42. 
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the  reason  why  he  did  not  proceed  farther  was,  that  the  ship 
stuck  fast,  and  would  not  move.  Xerxes  did  not  believe  this 
story,  and,  as  Sataspes  had  not  fulfilled  the  required  condition, 
ordered  him  to  be  crucified.  Herodotus  adds  that  an  eunuch 
of  Sataspes,  when  he  heard  of  his  master’s  death,  fled  to  Samos 
with  a large  sum  of  money ; and  that  this  money  was  dishonestly 
retained  by  a Samian,  with  whom  it  had  doubtless  been  deposi- 
ted. ‘ I know  the  name  of  this  Samian  ’ (says  Herodotus), 

' but  suppress  it  out  of  regard  for  his  memory.' It  will  be 
observed  that  Herodotus  resided  at  Samos  during  the  early 
port  of  his  life,  and  thus  might  have  an  opportunity  of  becoming 
acquainted  with  a circumstance  which  must  have  • occurred 
within  his  lifetime. 

The  next  reference  to  this  subject  occurs  in  Strabo.  This 
geographer  quotes  Posidonius  as  treating  of  the  circumnaviga- 
tion of  Africa,  and  as  referring  to  the  expedition  mentioned  by 
Herodotus  (which  is  by  an  error  of  memory  attributed  to  Darius 
instead  of  Neco),  as  well  as  to  a certain-Magus  who  was  repre- 
sented by  Hcraclides  Ponticus  to  have  assured  Gelo  (485 — 478 
B.c.)  that  he  had  performed  this  voyage.  Posidonius  declared  that 
these  voyages  were  unauthenticated  by  credible  testimony ; but 
he  related  the  following  story  of  a certain  Eudoxus,  who  lived 
in  the  second  century  before  Christ,  as  deserving  of  belief. 
Eudoxus  of  Cyzicus  (he  said),  being  in  Egypt  in  the  reign  of 
Ptolemy  Euergetes  the  Second  (170 — 117  b.c.),  accompanied 
this  king  in  voyages  up  the  Nile ; on  one  of  these  occasions,  an 
Indian  was  brought  to  Ptolemy  by  the  guards  of  the  Red  Sea, 
who  said  that  they  had  found  him  alone  and  half  dead  in  a ship. 
By  the  king’s  command,  the  Indian  was  taught  Greek  ; where- 
upon he  oflfered  to  steer  a ship  to  India : the  voyage  was  made 
under  the  guidance  of  this  Indian,  and  Eudoxus  went  out  and 
returned  with  the  ship  ; but  the  king  took  away  all  the  precious 
stones  which  he  brought  back.  In  the  following  reign  of  Queen 
Cleopatra  (117 — 89  B.c.)'Eudoxus  was  sent  on  a second  voyage 


(363)  iv.  43,  43, 
X.  K 2 
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to  India  ■with  a larger  expedition ; but  on  his  return  he  was  car- 
ried by  adverse  winds  beyond  ^Ethiopia,  along  the  eastern  coast 
of  Africa.  Having  landed  at  different  places,  he  communicated 
with  the  inhabitants,  and  ■wrote  down  some  of  their  words.  He 
here  met  with  a prow  of  a ship,  saved  from  a wreck,  with  a 
figure  of  a horse  cut  in  it ; and  having  heard  that  it  was  a part 
of  a vessel  which  had  come  from  the  west,  he  brought  it  away. 
On  his  return  to  Egypt,  he  found  that  Cleopatra  had  been  suc- 
ceeded by  her  son  (Ptolemy  Soter  II.  Lathyrus,  89 — 81  b.c.), 
who  again  deprived  him  of  all  his  profits  in  consequence  of  an 
accusation  of  embezzlement.  Eudoxus  showed  the  prow  which 
he  had  brought  with  him  to  the  merchants  in  the  harbour ; 
they  immediately  recognised  it  as  belonging  to  a ship  of  Gadeira  ; 
and  one  ship-captain  identified  it  as  having  formed  part  of  a 
vessel  which  had  sailed  along  the  western  coast  of  Africa  beyond 
the  river  Lixus,  and  had  never  returned.  Eudoxus  hence  per- 
ceived that  the  circumnavigation  of  Africa  was  possible;  he 
then  took  with  him  all  his  money,  and  sailed  along  the  coast  of 
Italy  and  Gaul,  touching  at  Dicajarchia  (or  Puteoli),  Massilia, 
and  other  ports,  on  his  way  to  Gadeira ; at  all  which  places  he 
proclaimed  his  discovery,  and  collected  subscriptions  ; by  these 
means  he  procured  a large  ship  and  two  boats,  and  having  taken 
on  board  some  singing  boys,  physicians,  and  other  professional 
persons,  he  steered  his  course  through  the  Straits  for  India. 
After  some  accidents  in  the  voyage,  they  reached  a part  of  the 
African  coast,  where  they  found  men  who  used  the  same  words 
as  those  which  he  had  written  down  in  his  former  course  from 
the  Red  Sea ; whence  he  perceived  that  the  tribes  which  he 
had  reached  from  the  west  were  of  the  same  race  as  those  which 
he  had  reached  from  the  east,  and  that  they  were  conterminous 
with  the  kingdom  of  Bogus  (Mauretania).  Eudoxus,  having 
ascertained  this  fact,  turned  back  his  ship ; when  he  had  arrived 
at  Mauretania,  he  attempted  to  persuade  King  Bogus  to  send 
out  another  expedition.  The  final  results  of  this  attempt  were 
not,  however,  known  to  Posidonius.  (®®^).  The  King  Bogus  here 


(364)  Strsb.  ii.  3, 1. 
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mentioned  is  either  the  king  of  Western  Mauretania,  who,  with 
Bocchus,  was  confirmed  by  Julius  Caesar  in  49  b.c.,  or  he  is  an 
earlier  king  of  the  same  name.(^*) 

The  voyage  of  Eudoxus  was  likewise  reported  by  Cornelius 
Nepos,  who  stated  that,  in  his  own  time,  Eudoxus,  in  order  to 
escape  from  Ptolemy  Lathurus,  had  sailed  from  the  Red  Sea, 
and  had  reached  Gades.(^®*)  The  historian  Caelius  Antipater, 
who  lived  about  120  b.c.,  also  declared  that  he  had  seen  a man 
who  had  made  the  voyage  from  Spain  to  .Ethiopia  for  commer- 
cial purposes.  (“7) 

Before  examining  these  accounts  in  detail,  it  is  necessary 
to  ascertain  the  notion  formed  by  the  ancients  respecting  the 
geography  of  Africa. 

Strabo  says,  that  although  the  world  is  divided  into  the 
three  continents  of  Europe,  Asia,  and  Africa,  the  division  is 
unequal : for  that  Europe  and  Africa  put  together  are  not  equal 
in  size  to  Asia ; and  that  Africa  ap]>ear8  to  be  smaller  even  than 
Europe.  He  describes  Africa  as  forming  a right-angled  triangle ; 
the  base  being  the  distance  from  Egypt  to  the  Pillars  of  Her- 
cules ; the  other  side  of  the  right-angle  being  the  line  of  the 
Nile  to  the  extremity  of  .Ethiopia,  and  the  hypotenuse  being 
the  line  connecting  the  latter  point  with  the  Pillars  of  Her- 
cules. (’•*) 


iStliiopia. 


{365)  The  Latin  writers  call  him  Bogud : Dio  Cassius  writes  his  name 
Boyouac.  Pliny  says  that  the  two  divisions  of  Mauretania,  eastern  and 
western,  were  respectively  named  after  their  kings  Bocchus  and  Bogud. 
Compare  Strab.  xvii.  3,  7. 

(366)  Mela,  iii.  9 ; Plin.  ii.  67 ; Martianns  Capella,  vi.  § 621,  ed.  £opp. 

(367)  Plin.  ib.  (268)  xviii.  3, 1. 
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Elsewhere  he  likens  Africa  to  a trapezium,  which  fi^re  is 
formed  by  supposing  that  the  eastern  extremity  of  the  south- 
western coast  is  parallel  to  the  northern  coast.  (*•*) 

Mela  has  a similar  notion  of  the  form  of  Africa.  He  says 
that  its  length  from  east  to  west  is  greater  than  its  width  from 
north  to  south  ; and  that  its  greatest  width  is  at  the  part  where 
it  adjoins  the  Nile.(*™) 

As  the  ancients  believed  that  the  Northern  Ocean  swept 
across  the  back  of  Europe,  from  the  vidnity  of  the  Caspian 
and  the  Palus  Mseotis,  along  the  shores  of  Scythia,  Germany, 
and  Gaul,  to  the  Pillars  of  Heretdes — thus  suppressing  the 
Scandinavian  peninsula  and  the  chief  part  of  Russia — so  they 
believed  that  the  Southern  Ocean  extended  in  a direct  line  from 
the  Pillars  of  Hercules  to  the  extremity  of  ^Ethiopia  beyond 
Egypt ; and  hence  they  called  the  Negro  tribes  on  the  western 
coast  of  Africa  ^Ethiopians,  and  brought  them  into  connexion 
with  the  iEthiopians  of  the  Upper  Nile.  According  to  the 
statement  of  Scylax,  some  persons  thought  that  the  ^Ethiopians 
of  the  northern  shores  of  Africa  were  continuous  with  those 
who  inhabited  Egypt ; that  Africa  was  a peninsula  stretching 
to  the  west,  and  that  the  sea  was  uninterrupted  from  its  western 
extremity  to  the  Egyptian  side.  Accorduig  to  Juba,  the 
Atlantic  Sea  began  with  the  Mossylian  promontory,  near  the 
south-eastern  extremity  of  the  Red  Sea ; and  the  navigation 
thence  to  Gades,  along  the  coast  of  Mauretania,  was  in  a north- 
westerly direction.  {*'*) 

Aristotle,  arguing  that  the  form  of  the  earth  is  spherical, 
explains  upon  this  hypothesis  the  opinion  of  those  who  not  only 
connect  the  country  near  the  Pillars  of  Hercules  with  India,  as 
well  as  the  seas  in  those  two  quarters,  but  account  for  the 
presence  of  elephants  both  in  Africa  and  India  by  the  resem- 
blance of  the  most  remote  extremes.  The  true  explanation, 
according  to  Aristotle,  is,  that  India  is  near  the  north-western 


(269)  ii.  5,  33.  (S70)  i.  4. 

1271)  ScyUx,  § 112.  Compare  Geminos,  c.  13.  Pliu.  vi.  34. 
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coast  of  Africa,  because  the  earth  is  a sphere.  P")  So  Eratos- 
thenes expressed  an  opinion  that,  if  it  were  not  for  the  great 
sise  of  the  Atlantic  (or  external)  Sea,  a ship  might  sail  along 
the  same  parallel  from  Iberia  to  India.  On  the  other  hand, 
Seneca  thought  that  this  distance  was  not  great,  and  that  the 
voyage  could  with  favourable  winds  be  made  in  a short 
time.(*^*) 

The  belief  as  to  the  affinity  between  the  extreme  east  and 
the  extreme  west  explains  some  of  the  mythological  stories  re- 
specting the  population  of  Africa : thus  the  Maurusii  are  said  to 
have  been  Indians  who  accompanied  Hercules  to  the  west  of 
that  continent.  (*^^) 

These  opinions  as  to  the  shape  of  Africa,  though  predomi- 
nant, were  not  universal : for  Polybius  considers  it  to  be  unas- 
certained whether  the  sea  passes  round  it  to  the  south. 
According  to  Mela,  the  question  long  remained  doubtful,  but  it 
was  settled  by  the  voyages  of  Hanno  and  Eudoxus.  (^) 

Such  being  the  notions  of  the  ancients  respecting  the  shape 
of  Africa,  the  next  point  to  be  ascertained  is,  how  far  their 
geographical  exploration  of  the  coast  can  be  proved,  by  sure 
evidence,  to  have  extended. 

The  entire  northern  coast  of  Africa  had,  from  a remote 
period,  been  visited  by  the  Phoenician  navigators  : who,  together 
with  their  colonists  the  Carthaginians,  likewise  established 
themselves  in  force  on  the  southern  coast  of  Spain,  and  used 
their  establishments  at  Gades  and  its  neighbourhood  as  starting- 
places  for  ulterior  discovery.  Their  efforts  seem  to  have  been 
directed  principally  towards  the  opposite  coast  of  Africa,  and 
not  to  the  Lusitanian  coast — a policy  connected  with  the  nA- 


{2^2)  De  Ccslo,  ii.  14  Compare  Ideler,  ad  Ariatot.  Meteorol.  vol.  i. 
p.  6dU.  Above,  p.  167. 

(373)  Ap.  Strab.  i.  4,  6. 

(374)  Quantum  euim  eat,  quod  ab  ultimia  litoribua  Hiapanim  uaqne  ad 
Indoa  jacet  P Pauoiaaimorum  dierum  apatium,  ai  narem  auoa  ventua  imple- 
vit,  Nat.  Quasat.  1,  Praf.  § 11. 

(37s)  Strab.  ivii.  3,  7.  (376)  ii.  38.  (377)  iii.  9. 
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tural  views  for  the  exteusiou  of  the  Carthaginian  Empire. 
Tingis,  the  modem  Tangier,  and  Lixus  and  Thymiateria  lying  to 
the  soutli  on  the  same  eoast,  are  expressly  mentioned  as  Car- 
thaginian foundations : we  also  hear  of  a large  number  of  Tyrian 
or  Carthaginian  towns  on  the  western  coast  of  Mauretania, 
which,  having  once  amounted  to  300,  were  destroyed  by  the 
neighbouring  barbarians.  These  extensive  settlements  are  in- 
deed discredited  by  Strabo  (-^“)  and  Pliny  but  it  cannot  be 
doubted  that  the  Phoenicians,  both  of  Tyre  and  Carthage,  used 
their  important  port  and  factory  of  Gades  as  a means  of  ex- 
tending their  dominion  on  the  opposite  coast  of  Africa. 

An  authentic  record  of  the  most  important  of  these  at- 
tempts still  remains  in  the  Periplus  of  Ilanno,  whose  voyage  is 
conjecturally  fixed  at  470  b.c.  The  extant  narrative  is  probably 
an  exact  transcript  of  the  original,  which  (like  the  bilingual 
inscription  of  Hannibal), (***)  may  have  been  engraved  on  brass, 
both  in  Punic  and  Greek.  The  expedition  was  partly  for  colo- 
nization, partly  for  discovery.  The  most  distant  settlement  was 
not  far  from  the  Straits;  the  extent  of  the  exploring  voyage 
cannot  be  fixed  with  certainty.  Gossellin  takes  it  only  as  far  as 
Cape  Nun ; the  more  prevailing  opinion  extends  it  to  a point 
■near  Sierra  Leone.  The  numbers  of  the  expedition  appear  to 
be  exaggerated ; but  its  strength  was  such  as  to  enable  it  to 
master  aU  opposition  of  the  natives.  Some  of  the  circum- 
stances related  in  the  exploring  part  of  the  voyage  are  mani- 
festly fabulous ; but  there  is  no  reason  for  doubting  the  general 
truth  of  the  account.  (**“) 

We  are  informed  by  Pliny,  that  when  Scipio  was  in  com- 
, mand  in  Africa  (about  146  b.c.),  he  employed  Polybius  the  his- 
torian to  explore  the  western  coast  of  that  continent,  and  fur- 
nished him  with  a fleet  for  the  purpose.  Pliny  gives  a sum- 
mary of  the  extent  of  coast  examined  by  Polybius  ; the  furthest 


(278)  xvii.  3,  3.  (279)  V.  i. 

(280)  Movers,  vol.  ii.  p.  521 — 554. 

(281)  Livy,  zzviii.  46.  (282)  See  above,  p.  454. 
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point  which  he  visited  was  the  river  Bambotus,  in  whicli  were 
crocodiles  and  hippopotami.  (*“)  This  voyage  is  referred  to  by 
Polybius  in  an  extant  passage  of  his  history.  (^)  Pliny’s  ac- 
count of  the  places  which  he  visited  is  analysed  by  Gossellin, 
who  identifies  the  Bambotus  with  the  Nuu.(®*®)  Gossellin 
thinks  that  the  ancients  never  passed  Cape  Boyador. 

Another  proof  of  the  voyages  of  the  Gaditanc  narigators  to 
the  south,  along  the  African  coast,  is  the  fact  that  they  had 
discovered  the  Canary  Islands,  certainly  before  the  time  of  Ser- 
torius,  about  82  b.c.,  and  probably  at  a much  earlier  period. (****) 
On  the  eastern  coast  of  Africa,  the  ancients  had,  from  an 
early  period,  navigated  the  Red  Sea,  and  had  made  considerable 
progress  along  the  southern  coast  of  Asia.  Herodotus  indeed 
informs  us  that  Darius  (521 — 485  b.c.)  hearing  that  the  Indus, 
as  well  as  the  Is’ile,  contained  crocodiles,  (^)  wished  to  ascertain 
whether  that  river  joined  the  sea.  He  accordingly  sent  Scylax 
of  Caryanda,  and  other  persons  whom  he  could  trust,  to  ascer- 
tain the  truth.  They  started  from  the  city  of  Caspatyrus  and 
the  land  of  Pactya,  and  sailed  down  the  Indus  to  the  east,  until 
they  rcaehed  the  sea.  They  then  sailed  by  sea  to  the  west,  and 
in  the  thirtieth  month  reached  the  point  from  which  Neco  had 
sent  the  Phoenicians  to  circumnavigate  Africa.  After  this 
voyage,  adds  Herodotus,  Darius  subdued  the  Indians,  and  navi- 
gated the  intermediate  sea.(’**) 

The  Scylax  of  Caryanda,  here  mentioned  by  Herodotus,  is 
cited  by  Aristotle  and  other  writers  as  having  left  a work  con- 
taining geographical  and  ethnographical  notices  of  India ; but 


(283)  Plin.  V.  1.  {184)  iii.  69. 

(283)  Recherches  gur  la  GAjgraphie  deg  Ancieng,  tom.  i.  p.  106. 

(286)  Pint.  Sert.  8 ; Diod.  v.  19,  20 ; Aristot.  Mir.  Ansc.  84  j Dr. 
Smith’s  Diet,  of  Geogr.  art.  Fortunata  Insula. 

(287)  Alexander  the  Great,  finding  that  there  were  crocodiles  in  the 
Indus,  and  that  a bean  grew  on  the  banks  of  the  Acesines,  which  fell  into 
the  Indus,  similar  to  the  Egyptian  bean,  concluded  that  the  Indus  and 
llio  Nile  were  the  same  river ; and  wrote  word  to  his  mother  Olympias, 
that  he  had  discovered  the  sources  of  the  Nile ; Arrian,  Auab.  vi.  1. 

(288)  iv.  44.  Compare  iii.  101. 
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the  account  of  his  voyage  down  the  Indus,  and  from  the  mouth 
of  the  Indus  to  the  Persian  Gulf,  is  discredited  by  Dr.  Vincent, 
on  grounds  which  desene  attentive  eonsidcration,  and  which 
are  regarded  as  conclusive  by  C.  Muller,  in  his  recent  edition  of 
the  Minor  Greek  Geographers. (^*) 

Whatever  may  be  the  authenticity  of  the  Persian  expedition 
under  the  eoramand  of  Scylax,  it  is  certain  that  the  ancients 
had,  at  an  early  period,  navigated  the  Red  Sea.  They  were 
acquainted  with  the  island  of  Socotra,  which  they  called  Dios- 
coridis  Insula;  and  the  Periplus  of  the  Erythraean  Sea,  attri- 
buted to  Arrian,  which  was  composed  in  the  first  century  of  our 
era,  describes  the  southern  coast  of  that  gulf  as  far  as  the  north- 
eastern promontory  of  Africa  (Cape  Guardafuy).  From  this 
point  the  description  of  the  eastern  coast  of  Africa  is  carried, 
according  to  GosseUin,  as  far  as  the  island  of  Magadasko,  in 
lat.  2°  N. ; hut  according  to  Dr.  Vincent,  (’*®)  who  is  followed 
by  C.  Muller,  in  his  recent  edition,  as  far  as  the  island  of  Zan- 
guebar,  in  lat.  6”  S.  ‘ Beyond  this  point  (says  the  Periplus) 
the  ocean  is  unexplored ; but  it  is  known  to  turn  to  the  west, 
and,  stretching  away  along  the  south  towards  the  regions  of 
.Ethiopia,  Libya,  and  Africa  on  the  opposite  side,  to  unite  with 
the  western  sea.’(®®‘) 

Such  being  the  geographical  limits  which  the  knowledge  of 
Africa  possessed  by  the  ancients  can  be  ascertained  to  have 
reached,  the  question  remains  whether  the  accounts  of  the  entire 
circumnavigation  of  this  continent  in  the  single  cases  above  ad- 
verted to  are  worthy  of  belief. 

In  the  first  place,  the  story  of  the  Magus  reported  by  Hera- 
clidcs  Ponticus  may,  with  Posidonius,  be  safely  rejected ; neither 
is  any  credit  dne  to  the  merchant  who  assured  Cselius  Antipatcr 
that  he  had  sailed  round  Africa.  These  stories,  doubtless,  did 


(389)  Commerce  and  NarigatioD  of  the  Ancients  in  the  Indian  Ocean, 
vol.  i.  pp.  303 — 311,  vol.  ii.  p.  13 — 15,  ed.  1807  ; Geogr.  Gr.  Min.  vul.  L 
Prol.  p.  xxxT. 

(lyo)  vol.  ii.  p.  178—180. 

(291)  § 18,  ed.  C.  Muller;  Vincent,  ib.  p.  186. 
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not  rest  on  any  firmer  basis  of  reality  than  the  exploit  of  Mene- 
laus,  whose  voyage  of  eight  years,  mentioned  in  the  Odyssey- 
in  which  he  visited  the  ./Ethiopians,  the  Sidonians,  the  Erembi, 
and  Libya — was  interpreted  by  one  of  the  anciento  as  referring 
to  a circumnavigation  of  Africa  from  the  Pillars  of  Hercules  to 
the  Indian  Ocean. (***) 

The  account  of  Eudoxus  of  Cyzicus  was  accepted  by  Posi- 
donius ; but  it  is  discredited  on  sufficient  grounds  by  Strabo, 
who  subjects  it  to  a detailed  examination.  The  story  of  the 
Oaditane  prow,  found  on  the  eastern  coast  of  Africa,  and  iden- 
tified by  a ship-captain  as  belonging  to  a particular  vessel,  is  an 
evident  fabrication,  resting  on  the  erroneous  belief  that  the  dis- 
tance between  the  coasts  of  Abyssinia  and  Morocco  is  inconsi- 
derable. This  seems  to  have  been  a favourite  mode  of  proving 
the  circumnavigation  of  Africa;  for  Pliny  states  that  when 
Caius  Csesar  (Agrippa),  the  son  of  Augustus,  was  in  the  Red 
Sea  (during  his  command  in  Asia  Minor),  a part  of  a wreck  was 
found  there,  which  was  recognised  as  belonging  to  a Spanish 
ship.(^)  It  should  be  added  that,  according  to  Cornelius 
Nepos,  Eudoxus  effected  the  eutire  circumnavigation  from  the 
Red  Sea  to  Gades ; which  is  not  affirmed  in  the  detailed  narra- 
tive of  Posidonius.  In  like  manner  Pliny  states  that  Hanno 
sailed  round  Africa  as  far  as  Arabia : whereas  his  extaut 

account  shows  that  he  made  no  great  progress  along  the  western 
coast. 

A certain  Euthyroenes  of  Massilia  described  himself  as  having 
passed  the  Pillars  of  Hercules,  and  as  having  sailed  along  the 
African  coast  of  the  Atlantic  Ocean,  until  he  reached  the  source 
of  the  Nile.  He  represented  the  Nile  as  being  fed  from  the 
waters  of  the  ocean,  which  were  sweet  in  these  quarters,  and 
contained  monsters  similar  to  the  Nilotic  crocodiles  and  hippo- 


(39a)  Strsb.  i.  2,  31.  Compare  Od.  iv.  84. 

(393)  ii.  3,  6 ; See  Fragm.  Hist.  Or.  vol.  iv.  p.  407. 

(394)  ii.  67.  (29s)  Ih. 
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potami.(^)  It  is  evident  that  this  is  a fabulous  aceount, 
founded  upon  the  belief  that  the  shape  of  Africa  was  similar  to 
that  conceived  by  Strabo. 

There  remains  only  the  account  of  the  expedition  in  the 
time  of  Neco,  given  by  Herodotus.  This  account  has  attracted 
much  attention,  and  has  been  considered  credible  by  many 
modern  writers,  particularly  by  Major  Rennell,(*®)  Prof. 
Heeren,(®*’)  and,  lastly,  by  Mr.  Grote.(*“®)  Before  we  yield  to 
the  arguments  advanced  by  critics  of  such  high  authority,  we 
must  give  due  weight  to  the  circumstances  which  detract  from 
the  credibility  of  the  narrative  of  Herodotus.  Many  of  these 
are  stated  by  Gossellin,  who,  in  the  first  volume  of  his  work  on 
ancient  geography,  has  subjected  this  question  to  a systematic 
investigation.  The  objections  to  it  are,  however,  set  forth 
with  the  greatest  force  and  completeness  by  Dr.  Vincent  in  his 
valuable  work  already  cited.  (*“) 

In  the  first  place,  it  must  be  remarked  that  the  interval  be- 
tween the  last  year  of  the  reign  of  Neco  and  the  birth  of  Hero- 
dotus was  117  years;  and  therefore  that  at  least  a century  and 
a half  must  have  elapsed  between  the  time  of  the  supposed 


(296)  See  Fragm.  Hist.  Gr.  vol.  iv.  p.  408. 

(297)  See  Gouellin,  ib.  vol.  i.  p.  199. 

(298)  Oeogr.  Syet.  of  llerod.  vol.  ii.  p.  348,  ed.  8vo. 

(299)  Ideen,  i.  2,  p.  79 — 85. 

(300)  Hist,  of  Gr..vol.  iii.  p.  377 — 385.  Hullmann,  Stadtewesen  des 
Mittelalters,  vol.  iv.  p.  377,  takes  the  same  view. 

(301)  The  arguments  of  Gossellin  against  the  circumnavigation  of  Neco 
are  controverted  by  Larcher  on  Herod,  iv.  42,  tom.  iii.  p.  458.  He  thinks 
that  the  Fhcenicians  gave  no  written  report  of  their  voyage,  ib.  462. 

(30a)  vol.  ii.  p.  186 — 205.  See  also  TTkert,  i.  1,  p.  46,  ii.  2,  p.  36. 
Forbiger,  vol.  i.  p.  64;  Kenrick,  Egypt  under  tbo  Pharaohs,  vol.  ii. 
p.  405;  Niebuhr,  Leot.  Anc.  Hist.  vol.  i.  p.  118,  Engl,  transl. ; and  the 
art.  Libya,  in  Dr.  Smith's  Diet,  of  Anc.  Geogr.  vS.  iL  p.  177.  The 
story  ol  the  circumnavigation  of  Africa  in  the  time  of  Neco  is  likewise  dis- 
credited by  Col.  Leake,  On  Some  Disputed  Questions  of  Ancient  Geogra- 
phy (Lond.  1857),  p.  1 — 8,  chiefly  on  the  ground  that  the  time  was  not 
sufficient  for  so  long  a voyage.  He  says  that  ‘ Ptolemy , whose  work 
comprehends  everything  that  was  known  of  Afrioa  in  the  Greek  and 
imperial  times  of  Egypt,  denied  the  junction  of  the  Atlantic  and  Indian 
seas,  and  must  therefore  have  believed  that  Africa  was  not  a peninsula,' 
p.  8. 
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voyage  and  the  time  when  Herodotus  collected  materials  for  his 
history.  The  reign  of  Neco  is  contemporary  with  Pittacus  and 
Periander,  and  is  anterior  to  the  legislation  of  Solon ; it  is  a 
period  as  to  which  our  knowledge  even  of  Greek  history  is  faint 
and  imperfect ; and  we  are  not  entitled  to  suppose  that  the  tra- 
dition of  such  an  .event  in  Egyptian  history,  resting  doubtless 
on  oral  repetition,  could  have  reached  Herodotus  in  an  accurate 
shape.  No  particulars  are  given  as  to  the  persons  who  com- 
manded the  expedition,  or  as  to  the  number  or  character  of  the 
ships  concerned ; and  we  are  not  informed  how  the  difficulties 
which  must  have  surrounded  such  an  enterprise  were  overcome. 

The  general  system  of  navigation  in  antiquity,  whether  the 
vessel  was  impelled  by  sails  or  by  oars,  was  to  keep  close  to  the 
shore,  and  never  to  venture  into  the  open  sea,  except  in  order 
to  reach  an  island,  or  to  cross  a channel  of  moderate  width.  Na- 
vigation was  moreover  suspended  during  the  winter  months.  (*“’) 
A modern  vessel  takes  water  and  provisions  for  the  whole  or  a 
large  part  of  its  voyage,  and  stands  out  to  sea,  steering  its 
course  by  the  compass,  and  by  astronomical  observations ; it  is 
likewise  assisted  by  charts.  An  ancient  vessel  crept  along 
the  shore  ; advanced  merely  from  one  port  or  landing-place  to 
another ; stopped  at  night,  when  the  difficulty  of  steering  was 
greater ; and  took  in  water  and  food  at  the  successive  stations. 
The  mean  rate  of  a day’s  sail  (exclusive  of  the  night)  is  estimated 
by  Renncll  at  about  thirty-five  miles,  (®®‘)  and  at  every  interval  of 
this  length  it  put  into  land.  It  was  therefore  dependent  on  its 
communications  with  the  coast,  and  its  successful  progress  could 
only  be  insured  under  one  of  two  conditions : either  that  the 
coast  was  friendly,  or  that,  if  the  coast  was  unfriendly,  it  'had 
sufficient  force  to  overawe  the  natives.  The  first  of  these  cases 
was  the  ordinary  state  of  navigation  in  the  Mediterranean ; 
either  when  a Phoenician  ship  sailed  along  the  northern  coast 


(303)  Ebn.  ii.  47;  Veget.  de  Ee  Mil.  v.  9.  Compare  Idelor,  Chron. 
Tol.  1.  p.  253 

(304)  Ib.  p.  3G0. 
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of  Africa,  or  when  a Greek  ship  made  its  waj  along  the  coasts 
of  Greece  and  Italy.  The  second  case  is  exemplified  by  the 
early  voyages  of  the  Fhocteans,  which  they  are  said  to  have 
made  in  long  narrow  ships  of  war,  and  not  in  merchant  vessels 
built  for  carrying  a cargo,  f*®*)  Other  examples  are  found  in 
the  expedition  of  Nearchus  from  the  mouth  of  the  Indus  to  the 
head  of  the  Persian  Gulf,  whose  relations  with  the  natives  are 
described  throughout  as  hostile  and  suspicious,  and  who  chiefly 
obtained  food  by  the  method  of  plunder  ;(®®*)  in  the  expedition 
of  Ilanno,  who  sailed  along  the  western  eoast  of  Africa  with  a 
fleet  which  (according  to  his  own  account)  consisted  of  sixty 
war  penteconters,  and  60,000  men  and  women ; and  in  the 
voyage  of  Polybius  along  the  same  coast,  who  is  expressly  stated 
to  have  been  furnished  by  Scipio  with  a Jleet  for  the  purpose.  (*®^ 
Major  Kennell,  proceeding  from  the  remark  that  ‘ the 
difficulties  of  coasting-voyages  do  not,  in  respect  of  their  length, 
increase  beyond  arithmetical  proportion,’  inquires,  ‘ What 
should  have  prevented  Scylax,  Hanno,  or  the  Phoenicians,  from 
extending  their  voyages,  had  their  employers  been  so  inclined, 
and  preparations  had  been  made  accordingly  ?’(^*) 

It  is  true  that  a coasting-voyage  might  have  been  inde- 
finitely lengthened  under  the  conditions  favourable  to  its  per- 
formance : for  example,  it  is  quite  conceivable  that  an  ancient 
ship,  starting  from  a port  of  Syria,  might  have  followed  the 
coasts  of  Asia  Minor,  Greece,  and  Italy,  as  far  as  Massilia,  and 
have  repeated  this  course  continuously,  backwards  and  forwards, 
until  it  had  completed  as  great  a distance  as  would  be  necessary 
for  the  circumnavigation  of  Afirica.  But  these  were  not  the 
conditions  under  which  the  voyage  of  the  Phoenicians,  ordered 
by  Neco,  was  undertaken.  We  are  not  informed  that  they 
were  provided  with  a sufficient  force  to  compel  submission  at 
the  places  where  they  landed  : on  the  contrary,  the  account  of 


(o°5)  Herod,  i.  163.  (306)  Arrian,  Ind.  0.  20,  sqq. 

(307)  Ab  eo  acceptA  classe,  Plin.  v.  1. 

(308)  Ib.  p.  354. 
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their  landing  in  the  autumn,  in  order  to  sow  their  com,  and  of 
their  waiting  until  the  harvest,  implies  that  they  relied  for  food 
upon  their  own  resources.  It  seems  incredible  that  a few 
vessels,  thus  situated,  could  have  made  their  way  from  the  Red 
Sea  to  the  Straits  of  Gibraltar.  The  probability  is,  that  the 
dlews  would  have  fallen  victims  to  the  jealousy  and  hostility  of 
the  barbarous  natives.  Navigation  in  early  times  was  generally 
connected  with  piracy ; and  an  unknown  ship  arriving  on  a 
coast  would  not  fail  to  be  regarded  as  an  enemy.  The  mere 
difficulty  of  language  would  in  such  length  of  coast  as  that  in 
question,  and  with  so  vast  a succession  of  different  savage  tribes, 
have  rendered  friendly  communication  impossible.  The  Peri- 
plus  of  Hanno  mentions  that  he  took  with  him  interpreters ; 
but  even  his  limited  expedition  reached  a point  at  which  his 
interpreters  could  not  understand  the  language  of  the  na- 
tives. P®*)  He  assigns  the  failure  of  food  as  the  reason  for 
turning  back. 

The  length  of  time  mentioned  by  Herodotus  seems  likewise 
insufficient,  if  we  subtract  the  intervals  between  seed-time  and 
harvest,  and  allow  for  the  other  casualties  of  such  a navigation. 
Herodotus  states  that  the  expedition  of  Scylax  occupied  thirty 
months  in  its  voyage  down  the  Indus,  and  thence  to  the  Red 
Sea;  whereas  the  time  allowed  for  the  circumnavigation  of  Africa 
is  under  three  years,  with  a further  deduction  for  the  periods 
requisite  for  bringing  the  crops  to  maturity.  It  may  be  added 
that  the  Phoenicians  could  not  have  provided  themselves  with 
seeds  proper  for  the  different  climates  and  soils  to  be  passed 
over ; and  as  they  could  as  easily  have  obtained  provisions  from 
the  natives,  as  information  respecting  the  proper  seed  and  the 
seed  itself,  it  is  difficult  to  understand  how  the  mode  of  pro- 
curing food  to  which  they  are  described  to  have  had  resort 
could  have  been  successful.  Moreover,  the  pro})er  time  for 
sowing  would  not  have  fallen  in  autumn  in  the  southern  hemi- 
sphere, as  Gossellin  has  remarked.  It  may  be  considered  as 

(309}  § 11, 14. 
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certain  that  neither  Neco  nor  Herodotus  had  any  idea  of  the 
great  length  of  the  voyage  from  the  Red  Sea  to  the  Straits  of 
Gibraltar,  and  that  they  both  believed  Africa  to  be  a peninsula 
of  which  the  Nile  was  the  ba8e.(®*“) 

. The  only  circumstance  in  the  account  which  invests  it  with 
credibility,  is  the  report  of  the  navigators,  disbelieved  by  Hero- 
dotus himself,  that  they  had  the  sun  on  their  right  hand  : the 
most  obvious  interpretation  of  which  supposes  them  to, have 
reached  the  southern  hemisphere.  Upon  this  statement,  how- 
ever, which  is  the  main  title  of  the  story  to  acceptance,  two  re- 
marks may  be  made.  In  the  first  place,  Herodotus  himself  as- 
cended the  Nile  as  far  as  Elephantine  ;{’*’)  and  Elephantine  is 
opposite  Syene,  which  is  nearly  within  the  tropic,  and  which 
contained  afterwards  the  celebrated  well.  Now  if  Herodotus 
himself  had  visited  a place  where  the  shadows  were  vertical  at 
the  solstice,  it  is  not  unlikely  that  he  may  have  obtained  the 
story  of  Neco’s  expedition  from  persons  who  might  conceive 
that  a suflficient  progress  southward  would  bring  the  naviga- 
tor to  a region  where  the  shadows  at  noon  inclined  from 
north  to  south.  In  the  next  place,  Nearchus,  the  admiral  of 
Alexander  the  Great,  in  the  description  of  his  coasting-voyage 
from  the  mouth  of  the  Indus  to  the  Persian  Gulf,  stated  that  in 
a part  of  his  course  the  shadows  were  either  vertical  or  fell  to 
the  south. (*'*)  Now,  when  we  consider  that  Nearchus  could 
not  have  been  south  of  sJ5°  north  latitude,  which  is  north  of  the 
tropic,  and  of  the  latitude  of  Elephantine  (24*  N.),  we  can  easily 
conceive  that  the  informants  of  Herodotus  may  have  imagined 
for  the  Phoenician  navigators  of  Neco  a physical  phenomenon  to 
which  the  Nile  above  Elephantine  afforded  an  approximation,  and 
which  Nearchus  declared  himself  to  have  actually  witnessed  at  a 
higher  latitude. (*'*)  Oiiesicritus,  who  accompanied  Alexander 
in  his  expedition,  likewise  stated  that  there  were  certain  parts 


(310)  Compare  Vincent,  vol.  ii.  p.  665. 

(31 1)  ii.  29.  {312)  Arrian,  Ind.  c.  25. 

(3'3)  See  Vincent,  ib.  vol.  i.  p.  222,  304. 


Digitized  by  Google 


SECT.  8.]  NAVIGATION  OF  THE  PHCENICIANS. 


513 


of  India — he  specified  one  to  the  north  of  the  Hyphasis  or  Sut- 
ledgc — where  the  sun  was  vertical  at  the  solstice,  and  there 
were  no  shadows.  (These  places  were  called  by  him  auKioi.) 
He  deelared,  moreover,  that  in  these  districts  the  constellation 
of  the  Great  Bear  was  never  visible.  (*''*)  Pliny  also  reports 
that  at  Mount  JIalcus,  in  the  territory  of  the  Orctes  in  India, 
the  shadows  fall  to  the  south  in  summer,  and  to  the  north  in 
winter;  that  at  the  port  of  Pattala  (Tatta  on  the  Indus)  the  sun 
rises  to  the  right,  and  the  shadows  fall  to  the  south.  (**“’)  Era- 
tosthenes affirmed  that  in  the  country  of  the  Troglodytes,  on 
the  south-eastern  coast  of  the  Red  Sea,  the  shadows  fell  to  the 
south  for  forty-five  days  before  and  for  the  same  period  after 
the  solstice.  {^**’) 

Some  ambassadors  from  the  island  of  Taprobane,  or  Ceylon, 
who  came  to  Rome  in  the  time  of  the  Emperor  Claudius,  are 
represented  by  Pliny  as  having  expressed  their  wonder  that  the 
shadows  fell  to  the  north  and  not  to  the  south ; and  that  the 
sun  rose  to  the  left,  and  not  to  the  right  ;(’^*)  although,  as  Dr. 
Vincent  remarks,  they  must  have  annually  witnessed  that  phe- 
nomenon, when  the  sun  was  south  of  the  cquator.(*'*) 

These  examples  prove  that  the  imagination  of  the  ancients 
was  active  in  conceiving  the  solar  phenomena  of  the  northern 
hemisphere  to  be  reversed,  even  in  districts  which  lay  to  the 
north  of  the  tropics.  It  may  be  observed  that  the  ancients  had 
likewise  heard  accounts  of  the  long  polar  nights,  which  they 
transferred  to  latitudes  in  which  this  phenomenon  did  not  exist. 
Thus  Cmsar  states  that  the  smaller  islands  near  Britain  had 
been  reported  by  some  writers  to  be  continually  dark  for  thirty 
days  at  the  winter  solstice.  He  adds,  that  on  inquiry  he  was 
unable  to  confirm  this  statement ; but  he  ascertained  by  means 
of  water-clocks  that  the  nights  in  Britain  were  shorter  than  on 

(314)  Plin.  ii.  75,  vii.  2.  Places  under  the  equator  were  called  aiirpia-Kwi, 
because  they  threw  their  shadows  both  south  aud  north,  Cleomed.  i.  7 ; 
Achill.  Tat.  c.  31.  The  latter  also  mentions  the  n<moi. 

{315)  ii.  75.  (3*6)  >*■  75—6,  vi.  34,. 

(317)  Plin.  vi.  24.  (318)  vol.  ii.  p.  492. 
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the  Continent.  One  of  the  stories  of  P3’thca.s,  rcspeeting 
his  fictitious  island  of  Thule,  was  that  it  had  six  mouths  of 
continual  light,  and  six  months  of  continual  darkness. 

It  may  be  remarked  that  the  Romans  under  the  Empire  are 
said  to  have  penetrated  very  fiir  into  Africa  by  land  : thus,  P. 
Petronius,  prefect  of  Egypt  in  the  time  of  Augustus,  is  stated 
to  have  marched  070  miles  south  of  Sycne;(*-^)  Ptolemy  like- 
wise describes  two  other  Roman  officers  as  having,  by  marches 
of  three  and  four  months  respectively,  reached  a district  south 
of  the  equator.(*--)  It  is  not  impossible  that  the  Egyptians  may 
at  an  early  time  have  ascended  far  into  the  interior  of  Africa; 
and  in  navigating  the  Red  Sea,  they  would  soon  have  passed 
the  tropic. 

Ptolemy  states  distinctly  that  the  country  under  the  equator 
has  never  been  visited  bj^  any  inhabitant  of  the  northern  hemi- 
sphere ; so  that  he  cannot  have  believed  the  accounts  respecting 
the  circumnavigation  of  Africa. (•’’-^)  Cleomcdes  declares  that  we 
cannot  visit  the  temperate  zone  of  the  southern  hemisphere,  as 
it  is  impossible  to  cross  the  torrid  zone.(^-‘)  Macrobius  states 
that  !Meroe  lies  3800  stadia  (450  miles)  south  of  Sj’ene,  which 
is  under  the  tropic;  that  the  cinnamon  region  reaches  800 
stadia  (1 00  miles)  to  the  south  of  i\Icroc  ; but  that  beyond  this 
region  the  country  is  inaccessible  in  consequence  of  the 
heat.('’-')  The  account  of  Geminus  is  different.  He  says  that 
the  southern  temperate  zone  is  unknown,  but  that  the  torrid 
zotjc  had  been  recently  explored  by  the  Greek  kings  of  Egypt, 
and  it  had  been  ascertained  to  consist  of  land,  and  not  to  be  aU 


(319)  Above,  p.  472,  n.  138.  (320)  Plin.  ii.  77 ; above,  p.  469. 

(331)  Plin.  vi.  35.  An  expedition  to  explore  the  source  of  the  Nile 
sent  by  Neco,  is  mentioned  in  this  passage,  and  also  in  Son.  Nat.  Qutest. 
vi.  8. 

(322)  Geogr.  i.  8,  5 ; Vincent,  vol.  ii.  p.  243. 

(323)  Tivfs  iltriv  al  oiKrjo-fts  ovk  &v  nrTrruTfifvus  finuy,  "ArpenTot 

ynp  dai  rov  SfC/m  toU  iItto  tt/s  koO'  oiKov/tfvrjs,  Kal  iiKaalay  uaXXov 

ay  Tit  9 laropiay  rjyri<TaiTO  ra  \tynfitya  jrfpt  airav,  oynt.  ii.  6,  p.  78,  Halma. 
Compare  Delambre,  Hist.  Astr.  Anc.  tom.  ii.  p.  83. 

(324)  Cleomed.  i.  2,  p.  20. 

(325)  In  Somn.  Scip.  ii.  8,  3. 
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ocean,  as  some  had  supposed,  and  to  be  inhabited.  Several 
of  the  philosophers,  including  Cleanthes,  held  that  the  chief 
part  of  the  great,  or  external,  sea  lay  under  the  torrid  zone.(*^) 
That  the  torrid  zone  was  inhalhted  was  affirmed  by  Paiiietius 
the  Stoic,  and  Eudorus  the  Academic.  (*■*) 

We  have  the  authentic  history  of  the  circumnavigation  of 
the  Cape  of  Good  Hope  by  the  Portuguese ; and  when  we 
observe  the  time  which  the  successive  attempts  occupied,  and 
the  number  of  failures  which  preceded  the  ultimate  succc.ss, 
even  at  a period  subsequent  to  the  discovery  of  the  compass,  (■'*^) 
the  improbability  of  the  alleged  Phoenician  voyage  becomes 
more  apparent. 

On  the  whole,  we  may  safely  assent  to  the  position  of  Dr. 
Vincent,  that  ‘ a bare  assertion  of  the  performance  of  any  voy- 
age, without  consequences  attendant  or  connected,  without 
collateral  or  contemporary  testimony,  is  too  slight  a foundation 
to  support  any  superstructure  of  importance  and  we  may 

conclude  that  the  circumnavigation  of  Africa  in  the  time  of 
Neco  is  too  imperfectly  attested,  and  too  improbable  in  itself, 
to  be  regarded  as  a historical  fact 

(326)  c.  13,  p.  31. 

(327)  Cleomed.  i.  6,  p.  42  j Gemin.  c.  13,  p.  31. 

(328)  Fmgni.  6.  p.  96.  Petav.  Fametius  lived  in  the  second  century 
before  Christ.  Eudorus  wrote  commentaries  upon  Aristotle,  and  a treatise 
on  the  Nile;  he  was  contemporary  with  Strabo,  see  xvii.  1,  6. 

(329)  See  Bobertson’s  History  of  America,  b.  i. ; Vincent,  ib.  vol.  ii. 
p.  217—9,  229.  The  polarity  of  the  magnet,  and  its  use  in  navigation, 
were  known  at  least  as  early  as  the  13th  century.  See  HUllmano, 
Stiidtewesen  des  Mittelalters,  vol.  i.  p.  125 — 137. 

(330)  vol.  i.  p.  307. 
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Page  3,  n.  5.  In  Herod,  iv.  36,  Bekker  for  txovrat  rcceivea  fx<W<i)r, 
the  conjecture  of  Dobrce,  Adv.  vol.  i.  p.  30,  who  compares  Plat.  Philob. 
p.  64,  A. 

Page  6,  n.  16,  add,  Flumen  Carmania;  Hyctanis,  portnoaum  et  auro 
fertile.  Ab  eo  primum  septcmtrionea  appamisBe  adnotavcre,  arcturum  nec 
omnibus  cemi  noctibus,  nec  tolls  unquam.  Plin.  vi.  26. 

Page  9,  n.  29,  add,  Gregory  the  Great,  Dial.  iv.  30,  reports  the  following 
story  which  he  had  heard  from  Julian  us,  the  second  Defensor  of  the 
Church  of  Rome,  who  had  died  seven  years  previously.  Julianus  stated 
that,  in  the  reign  of  king  Theodoric,  his  wife’s  grandfather  was  returning 
by  sea  from  Sicily  to  Italy.  The  ship  stopped  at  one  of  the  Lipari  islands, 
where  a hermit  told  him  that  Theodoric  was  dead.  The  hermit  knew  the 
fact  from  having  seen  the  king,  on  the  previous  day,  dragged  between 
John  the  Pope  and  Symmaehus  the  patrician,  ungirt,  unshod,  and  in 
chains,  and  thrown  into  the  crater  of  the  volcano.  The  kinsman  of 
Julianus  made  a note  of  the  day,  and  found,  on  his  arrival  in  Italy,  that 
Theodoric  had  died  at  the  time  of  the  appearance  described  by  the  hermit. 
John  and  Symmaehus  had  been  put  to  death  by  Theodoric.  The  death  of 
Theodoric  occurred  on  Aug.  30,  526  a.d.  Sec  Clinton,  Fast.  Rom.  ad 
ann.  Gregory  was  bom  in  640  a.d. 

Page  9,  n.  30,  add,  see  Ailsch.  Prom.  366. 

Page  64, 1.  304  years,  read  304  days. 

Page  64,  1.  23,ybr  1825  and  1826  days,  read  1824  and  1825  days. 

Page  69,  n.  269,  add,  Philoponus  ad  Aristot.  Meteor,  vol.  i.  p.  204,  cd. 
Ideler,  explains  the  fable  of  Atreus  as  signifying  that  the  motion  of  the 
seven  planets  is  contrary  to  that  of  the  stars. 

Page  74,  n.  11, /"or  Allian.  Hist.  An.  ii.  18,  read  yFlian.  Kat.  An.  ii.  18. 

Page  85,  n.  71,  add,  Herod,  i.  103,  sajs  of  Cya.\ares,  ofror  o rdiai  .\vSdiai 
tori  futxeadfievof,  ore  fj  rjfifpf]  fytvero  a<fn  fiaxo^fvoiai. 

Page  78,  1. 15,  for  partly  visible,  read  partly  obscured. 

Page  87,  n.  82,  Theophanes,  Chronograph,  vol.  i.  p.  732,  ed.  Bonn., 
statds  that,  in  consequence  of  the  outrage  committed  by  Irene  in  depriving 
her  eon  Constantino  of  his  eyes,  the  sun  was  obscured  for  seventeen  days, 
and  the  darkness  was  such  that  ships  wandered  from  their  course 
(789  A.D.).  This  instance  of  fabulous  exaggeration  occurs  in  a contempo> 
rary  writer.  See  Gibbon,  c.  48. 

Page  101,  n.  167.  The  later  Greek  writers  use  spuaroXXov  vfiarov  for 
ice,  in  order  to  distinguish  it  from  crystal.  Sec  Salmas.  Excrc.  Plin. 
p.  92,  C. 

Page  104,  n.  173,  read  Thcodoret.  Affect.  Gra:c.  lib.  ii.  p.  79,  ed. 
Gaisford. 
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Page  104,  n.  175,  read  Simpliciua  ad  Aristot.  de  Coel.  p.  491,  a. ; 505,  a. ; 
ed.  Brandis. 

Page  108,  n.  105.  The  prosecution  of  Anaxagoras  is  placed  bj  Dio- 
dorus in  431  B.c. 

Page  113,  n.  1 10.  All  the  manuscripts  read  vvKTo6rjpS>v,  and  this  reading 
has  been  restored  by  L.  Dindorf,  in  the  recent  edition  of  the  Memorabilia 
printed  at  the  Oxford  University  Press  (1862).  The  capture  of  fish  by 
night  is  supposed  to  be  alluded  to.  See  Plat.  Sophist.  12,  p.  220  j Oppian. 
Ealieut.  iv.  610.  The  netting  of  birds  by  night  was  probably  also  prac- 
tised by  the  Greeks. 

Pago  132,  n.  277.  Compare  the  passage  of  Victorinus,  de  arte  gramm. 
ap.  Gramm.  Lat.  Auct.  vol.  i.  p.  2502,  ed.  Putsch.  ‘ Uymnis  tcI  dithyram- 
bis  supercini  moris  est,  qua;  epodicis  carminibus,  si  quando  prospo- 
nuntur,  npouppia,  si  autem  post  antistrophon  coUocentur,  fuOupna  nuncu- 
pabuntur.  Hoc  genus  in  sacris  cantilense  ferunt  quidam  instituisse  The- 
scum,  qui  occiso  Minotauro  cum  apud  Delum  solveret  vota,  imitatua  in- 
tortum  et  flexuosum  iter  labyrinth!,  cum  pucris  virginibusque  cum 
queis  evaserat  cantus  edebat,  primo  in  circuitu,  dehino  in  recursu,  id  est, 
arpo<f>g  et  antistropho.  Alii  tradunt  hunc  sacrorum  concentum  mundi 
cantum  cursuraque  ab  hominibus  imitari.  Ifamque  in  hoc  quinque  stellie 
quas  erraticas  rocant,  sed  et  sol  et  luna,  ut  doctiores  tradunt  philoso- 
phorum,  jucundissimos  edunt  sonos,  per  orbes  suos  nitentes.  Igitur  con- 
centum  mundi  (mrsumque  imitans  chorus  canebat : dextrorsumque  primo 
tripudiando  ibat  (quia  ceelum  dextrorsum  ab  ortu  ad  occasum  Tolvitur) 
dehinc  sinistrorsum  redibant,  quandoquidem  sol  lunaque,  et  cetera  erratica 
sidcra,  qua;  Gran;!  nkavriras  vocant,  sinistrorsum  ab  occasu  ad  ortum 
feruutur.  Tertio  consistebant  cauendo,  quia  terra  (circa  quam  cesium 
volvitur)  immobilis  medio  stat  mundo.  De  qua  re  Varius  sic  tradit: 
‘ Primum  huic  nervis  septem  est  intents  fidcs,  rariique  additi  vocum  modi, 
ad  quos  mundi  rcsonat  tenor,  sua  se  rolvcntis  in  vestigia.’  Idem  et 
Varro : — 

Vidit  et  aitherio  mundum  torquerier  axe, 

Et  septem  sternis  sonitum  dare  vocibus  orbes, 

Nitentes  aliis  alios,  quo>  maxima  diris 
Lastitia  est:  at  turn  louge  gratissima  Pheebi 
Dextera  cousimiles  meditatur  reddere  voces.' 

The  latter  fragment  is  from  the  Chorographia  or  Cosmographia  of  P.  Teren- 
tius  A'arro  Atacinus,  who  was  contemporary  with  the  more  celebrated 
Varro  the  antiquarian.  The  passage  is  exhibited  according  to  the  text  of 
Burmann:  see  Wernsdorra  Poet.  Lat.  Min.  vol.  v.  part  iii.  p.  1102.  It 
is  alluded  to  by  Licentius,  Carm.  ad  Augustin.  7,  vol.  iv.  p.  518,  ed. 
Wernsdorf.  The  author  of  the  former  passage  appears  to  be  L.  Varius 
Bufus,  who  is  otherwise  only  known  as  a poet. 

Page  157,  n.  56.  The  occultation  of  Mars  by  the  moon,  observed  by 
Aristotle,  is  referred  by  Kepler  to  April  4,  357  B.c.  (cited  in  Chambers’ 
Handbook  of  Astronomy,  p.  147).  Aristotle  was  at  that  time  twenty- 
seven  years  old. 
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Pago  169,  n.  98,  afler  ‘Plutarch,’ the  same  statement  is  made  by 
Olympiodorua  ad  Aristot.  Meteorol.  vol.  i.  p.  198,  cd.  Ideler. 

Page  192,  n.  169.  Koberval,  a French  mathematician  of  the  seven- 
teenth  century,  published  a work  under  the  name  of  Aristarchus,  in  which 
the  heliocentric  system  was  adopted.  The  following  is  its  title  : Aristarchi 
Samii  de  Mundi  Systemale,  partibus  et  motibus  ejusJem,  liber  singularis. 
Paris.  16  tt.  12mo.  Sec  Biogr.  Univ.  art.  lloberval;  Delambrc,  Hist. 
Astr.  Mod.  vol.  ii.  p.  517. 

Page  196,  n.  19-t.  This  use  of  the  word  tervare,  is  doubtless  borrowed 
from  that  of  the  word  rripfiv. 

Page  222,  n.  42.  An  alarming  eclipse  of  the  sun,  visible  at  Thebes,  is 
alluded  to  in  an  extant  fragment  of  Pindar,  Hyporchem.  fr.  74,  ed. 
Bergk.  It  is  conjectured  by  Ideler  to  be  the  eclipse  of  April  30,  465  B.c, 
The  calamities  which  it  portends  (viz.,  war,  sedition,  failure  of  crops,  ex- 
cessive snow,  inundation,  and  drought)  are  enumerated. 

Page  241,  n.  110.  Concerning  the  Syromacedonian  notation  of  months 
used  by  Josephus,  see  Noris,  Ann.  et  Epoch.  Syromaced.  p.  44,  cd.  Lips. 
1696. 

Pago  252.  Terra  mater  cst  in  medio,  quasi  ovum  corrotundata. 
Petron.  Sat.  c.  39.  The  spherical  earth,  fixed  immovably  at  the  centre  of 
the  s])hcrical  heaven,  is  described  as  the  received  opinion  by  Lactant.  Div. 
Inst.  iii.  24,  at  the  beginning  of  the  fourth  century. 

Page  265,  n.  50,  Isocrat.  Busir.  § 24,  p.  226,  states  that  the  younger 
portion  of  the  Egyptian  priests  apply  their  minds  to  astronomy  and  geo- 
metry. 

Page  275,  n.  114.  Isocrat.  Busir.  § 18.  p.  225,  says  that  the  Lace- 
daemonians borrowed  several  important  institutions  from  Egypt. 

Page  286,  n.  163.  Julian,  Orat.  4.  says  that  the  Cbalda'ans  and  Egyp- 
tians invented  astronomical  tables,  and  that  Hipparchus  and  Ptolemy  per- 
fected them. 

Pago  305,  n.  264.  The  Hermetic  verses  on  the  seven  planets,  np. 
Stob.  Phys.  i.  5,  14.  Anth.  Pal.  App.  n.  40,  represent  Saturn  as  presiding 
over  tears,  Jupiter  over  birth,  JIars  over  anger,  Venus  over  appetite. 
Mercury  over  reason,  the  sun  over  laughter,  and  the  moon  over  sleep. 
An  affinity  between  the  seven  planets  and  certain  metals  was  likew  ise  dis- 
covered in  antiquity.  Lead  was  assigned  to  Saturn,  clectrum  (a  mixture 
of  gold  and  silver,  see  above,  p.  4.57)  to  Jupiter,  iron  to  Mars,  copper  to 
Venus,  tin  to  Mercury,  gold  to  the  sun,  and  silver  to  the  moon.  Olym- 
piodorus  ad  Arist.  Meteor,  iii.  vol.  ii.  p.  163,  ed.  Ideler. 

Page  313,  n.  301.  The  verses  of  Philemon,  ap.  Stob.  Phys.  i.  5,  11 
(Meineke  Fragm.  Com.  Or.  vol.  iv.  p.  6),  declare  that  there  is  no  general 
destiny,  but  that  a destiny  peculiar  to  each  individual  man  is  born  with 
him. 

Pago  318,  n.  16.  Desar,  or  Esar,  a town  in  ^Ethiopia,  founded  by 
Egyptians,  who  fled  from  Psammitichus,  La  mentioned  by  Plin.  vi.  35, 
compare  Ptol.  Geogr.  iv.  7,  21. 

Page  340,  n.  90.  Herod,  ii.  92,  says  that  monogamy  was  an  institution 
common  to  all  the  Egyptians.  Diodorus,  on  the  other  hand,  says  that  the 
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Egyptians  were  polygamists,  aad  that  the  rule  of  monogamy  applied  only 
to  the  priests,  i.  80. 

Page  350,  n.  115.  Josephus,  Apion.  ii.  11,  calls  Sesostris  a fabulous 
king. 

Page  351,  n.  118.  Sesostris  led  his  army  as  far  as  the  Mossylian  pro- 
montory, on  the  norlhern  coast  of  ^Ethiopia,  east  of  the  mouth  of  the  Red 
Sea,  Plin.  vi.  31;  compare  Ptol.  Geogr.  iv.  7,  § 10.  Sesostris  employed 
a Greek  artist,  named  Bryaxis,  to  make  a statue  of  Sarapis,  according 
to  Athonodorus  ap.  Clem.  Alex.  Protrcpt.  iv.  § 48,  Fragm.  Hist.  Gr. 
vol.  iii.  p.  487.  Allienodorus  w as  a preceptor  of  Augustus  Ciesar. 

Page  353,  n.  134.  Dicantur  obiter  et  pyramidcs  in  eadcm  HDgypto, 
regum  pecuuire  otiosa  et  stulta  ostentatio,  quippo  cum  facicudi  cas  causa 
a plerisque  tradatur,  ne  pccuniam  successoribus  aut  mmulis  pncberent,  aut 
ne  plebs  esset  otiosa.  Plin.  xxivi.  13.  The  last  reason  is  borrowed  from 
Arist.  Pol.  V.  11. 

Page  3G5,  n.  191.  The  numlmrs  in  Augustine  are  taken  from  the  Sep- 
tuagint  version:  see  Rosenmilller,  Schol.  ad  Vet.  Test.  vol.  i.  p.  146.  The 
numbers  in  the  received  text  do  not  admit  of  the  explanation  reported  by 
Augustine;  they  would  make  Adam  only  thirteen  years  old  at  the  birth 
of  his  son  Seth,  and  Seth  only  ten  and  a half  years  old  at  the  birth  of  his 
son  Enos. 

Page  373,  n.  309,  after  p.  360,  imert  p.  337,  n.  82. 

Page  380,  n.  231.  Cliutou,  Fast.  Korn.  vol.  ii.  p.  265,  points  out  that 
the  Emperor  Tiberius,  not  Nero,  is  referred  to  by  Suidas.  Tiberius  was 
bom  in  42  B.c.,  which  agrees  with  the  date  of  Chieremon  s journey  in 
Egypt. 

Page  380,  n.  232.  See  also  Voss,  de  Hist.  Gr.  ed.  Westermann, 
p.  209.  Cliuton.  Fast.  Rom.  vol.  ii.  p.  265. 

Page  409,  n.  13.  According  to  a story  preserved  by  a late  Latin  poet, 
Semiramis,  not  contented  with  her  own  large  dominions,  expelled  her  step- 
son Trebes  from  the  hereditary  kingdom  of  Ninus;  and  Trebes,  flying 
from  Asia  to  Europe,  became  the  founder  of  Treves. 

Nini  Semiramis,  qua;  tanto  conjuge  felix 
Plurima  possedit,  sed  plura  prioribus  addit, 

N on  contenta  suis,  nec  totis  finibus  orbis, 

Expulit  a patrio  privignum  Trebeta  regno, 

Insignem  profugus  nostram  qui  condidit  urbem. 

Incertus  de  Treveris,  ap.  Wernsdorf.  Poet.  Lat.  Min.  vol.  v.  p.l382. 

Page  413,  n.  59.  The  practice  of  making  female  eunuchs  was  invented 
by  the  Lydians,  Xanthus,  fr.  19,  ap.  F'ragm.  Hist.  Gr.  vol.  i.  p.  39. 

The  author  may  be  permitted  to  express  a hope  that  the  useful  and 
well-edited  series  of  the  Greek  Classics,  now  in  course  of  publication  at  the 
press  of  Didot  in  Paris,  will  comprehend  a volume  of  Serlijiores  Aftro- 
nomici.  The  only  modern  edition  of  the  great  work  of  Ptolemy  is  the 
expensive  publication  of  the  Abbd  Halma:  it  may  be  added  that  the 
Uranologium  of  Petavius  is  printed  in  a form  inconvenient  for  study  and 
reference,  and  is  now  a scarce  work. 


Digitized  by  Google 


INDEX. 


A 

Actis,  of  Rhodes,  lausht  astronomy  to  the  Egyptians,  22 
.Ethiopians,  the  inventors  of  astronomy,  ^(>1  ; were  identified  with  the 
Negroes,  416.  Slfj 

Africa,  its  circumnavigation  in  the  reign  of  Ncco,  4£>S.  508 ; its  form,  as 
conceived  by  tlie  ancients,  5111 
Agathemerus,  on  the  original  conception  of  the  earth,  3 
Alemax)n, 

Amaais,  31B 

Amber,  whence  brought  to  Greece,  458 

Anaxagoras,  his  lifetime,  102  : his  astronomical  doctrines,  101 : his  prose- 
cution for  impiety,  108 

Anaximander,  his  date,  91j  his  astronomical  opinions,  02 
Anaximenes,  his  date,  91 ; his  astronomical  opinions,  95 
Ancient  chronicle,  on  Egyptian  chronology,  338 
Annus,  meaning  of  the  word,  IQ 
Antichthon,  121.  1 20 
Anysis,  321 

Apollo,  not  originally  god  of  the  sun,  7»  G2. 

Apr>llonius  of  Perga,  2(X) 

Aratua,  on  the  mythology  of  the  Bears,  Cl:  he  versified  the  work  of 
Eudoxus,  118 
Arbaces,  400 

Archimedes,  his  contributions  to  astronomy,  104 
Arcturus,  fiZ 

Aristarchus  of  Samos  propounded  the  heliocentric  theory,  189,  204 
Aristophanes,  his  representation  of  Socrates,  111 

Aristotle  on  the  circular  figure  of  the  earth,  Bj  on  the  course  of  the  sun 
from  west  to  cast,  8 j mentions  the  zodiac,  G8 ; his  astronomical 
writings,  158  ; his  astronomical  doctrines,  159  : spurious  treatise  De 
Mundo,  158,  218,  487  ; his  hypothesis  of  the  planetary  motions,  1C3 ; 
his  geocentric  doctrine,  160  ; his  doctrine  respecting  comets,  108;  and 
the  milky  way,  169 

Aristyllus,  an  Alexandrine  astronomer,  193 

Assyrians,  the  originators  of  astronomy,  250  ; their  astronomical  observa- 
tions, 263.  280  : scientific  pursuits  of  their  priests,  265  : their  year, 
267 ; their  chronology,  39Z  j their  kings,  101 : Assyrian  kings  men- 
tioned in  the  Old  Testament,  422 

Astrology,  not  originally  known  to  the  Greeks,  71_;  its  Chaldtean  origin. 
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292  ; its  introdnction  into  Greece,  296 ; and  Some,  29S ; condemned 
by  the  Roman  emperors,  300;  and  by  the  chorch,  ib. ; its  introduction 
into  Egypt,  301 ; founded  upon  births,  306  j causes  of  its  diffusion  in 
Greece,  309 

Astro-meteorology  of  the  Greeks,  300 
Astronomical  canon,  its  list  of  kings,  404,  42S 
Asychis,  323 
Atlas,  72 
Atossa,  413 

Atreus,  story  of,  rationalized,  63 
Augustus,  the  month,  23 
Antolycus,  his  astronomical  writings,  1S4 
Axis  of  the  universe,  173.  202  • 

B 

Babylon,  its  founder,  409.  413  : its  empire,  423 ; its  buildings,  436 
Babylonians,  see  Assyrians 

Bear,  Great,  is  mentioned  by  Homer  and  later  poets,  as  never  setting,  6, 
68;  origin  of  the  name,  64 ; the  Greeks  steered  by  the  Great,  the 
Phcenicians  by  the  Little  Bear,  ^ 447 
Belus,  .398.  413 

Berosus,  296,  360 ; his  account  of  Assyrian  history,  400 
Bissextile  year,  238 

Bocchoris,  330, 336 ; his  lamb,  24S ; condicting  evidence  respecting  him,  353 
Bootes,  69 

Britain,  452,  474,  481^  494 

Buildings  of  Egypt  and  Babylon,  their  probable  antiquity,  439 
Bunsen,  Baron,  his  treatment  of  Egyptian  chronology,  367  ; his  Egyptian 
alphabet  and  vocabulary,  385 
Busiris,  356 

C 

Cjesab,  Julius,  bis  reform  of  the  Soman  calendar,  236 
Calendars  of  the  Greek  states,  founded  on  their  respective  religious  cele- 
brations, 22,  234 ; Soman  Calendar,  its  confusion,  236  ; reformed  by 
Julius  Cesar,  237 

Callippus,  his  cycle,  122 ; his  hypothesis  of  the  planetary  motions,  163 
Canicular  period,  281 
Cassiterides,  461 

Cheremon,  280 ; on  hieroglyphics,  .380 

Chaldeans,  the  authors  of  astrology,  292  ; they  gave  their  name  to  the 
craft,  299.  See  Axtyriam 

Champollion,  his  system  of  interpreting  the  hieroglyphic  writing,  383 
Cheops,  323,  336 
Chephren,  .323,  336 

Child-bearing,  period  of,  6xed  by  the  ancients  at  IQ  months,  21 
Chiron,  73.  74 
Chonuphis,  1 16 
Cleomedes,  215 
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CIcostrahis,  118 
Clepsydra,  182.  2-13 
Clocks,  2-t2 
Coma  Berenices,  lt)7 
Conon  of  Samos,  196 

Consuls,  the  Romans  dated  the  year  by  them,  2Z 

Coptic  lanj^age  and  literature,  387 

Costard,  Reverend  George,  his  History  of  Astronomy,  2 

Ctesias,  his  Assyrian  history,  398.  4(X1 

Cyclopean  buildings,  442 

D 

Dances  of  the  stars,  fil 

Day,  its  divisions  in  Greece,  17i>;  at  Rome,  ISl 
Days  of  the  week,  their  planetary  names,  301 
Delambre,  histories  of  astronomy,  Ij  on  Hipparchus,  208.  21 1 
Democritus,  his  date,  137 1 his  journeys,  ib.  272  : his  astronomical  doc- 
trines, 138 

Diana,  not  originally  the  goddess  of  the  moon,  ^ 62 
Dicnil,  on  Thule,  478 
Dies  Jilgyptiaci,  306 

Diodorus,  on  Egyptian  Chronology,  331 ; his  sources  of  information,  312 
Diogenes,  Antonins,  his  romance  on  the  parts  beyond  Thule,  473 
Diogenes  of  Apollonia,  his  astronomical  opinions, 

Dog-star,  ^ 61,  ^ 311 
Dositheus,  200 

E 

Eaeth,  the,  originally  conceived  as  a circular  plane,  3 ; its  immobilify 
held  by  the  ancients,  170.  252 

Eclipse  of  Thales,  85  ; early  speculations  on  the  nature  of  eclipses,  222 ; 
eclipse  of  Hicias.  223  ; of  Pelopidas,  224  ; other  eclipses,  226 — 2J0; 
prediction  of  eclipses,  231 

Ecphantus,  his  doctrine  of  the  earth's  motion,  129.  Ill 
Egypt,  visits  of  the  Greek  philosophers  to,  268  : ancient  chronology  of, 
315  ; period  after  Fsammitichus,  316 ; its  lists  of  kings,  358 : its 
hieroglyphical  writing,  32Z  : its  buildings,  434 
Egyptian  priests,  tbeir  observations  of  the  planets,  156,  161 
Egyptians,  the  authors  of  astronomy,  256;  their  astronomical  observations, 
264.  287  ; scicnti6o  pursuits  of  their  priests,  265  ; their  year,  32,  266. 
279.  363 ; their  ethnological  character,  340 ; their  historical  records, 
341  ; were  not  a warlike  people,  351 
Egyptology,  its  historical  method,  368 
Electron,  452 

Empedocles,  his  date.  100 ; his  astronomical  opinions,  101 ; his  visit  to 
Egypt,  272 

Epicurns,  his  astronomical  doctrine,  218 

Era,  absence  of  a chronological,  in  antiquity,  25 ; of  Nabonassar.  26.  40t, 
248 : of  the  Olympiads,  26 ; of  the  Trojan  AV ar,  27 ; of  the  foundation 
of  Rome,  ib. 
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ErstoBtheneB,  his  astronomiral  works,  12S ; his  treatment  of  Egyptian 
chronology,  331 ; its  source,  342 
Eridaiius,  459,  4fi3 
Etesian  winds,  12 

Euclid,  his  treatment  of  astronomy,  188 
Eudemus,  his  history  of  astronomy,  174 

Eudoxus  of  Cuidos,  on  the  short  year  of  the  Egyptians,  32 ; his  lifetime, 
145  j his  visit  to  Egypt,  1 to.  273  his  astronomical  researches,  147  : 
his  Enoptron  and  Phenomena,  1 18  : his  planetary  hypothesis,  152 ; 
his  statement  of  the  periodic  times  of  the  planets,  154 ; and  of  their 
synodic  periods,  155 

Eudoxus  of  Cyzieus,  a navigator,  499.  507 
Euthymenes,  502 

F 

Februabt,  the  last  month  of  the  Eoman  year,  45 
Firmanus,  L.  Tarutius,  ^ 299.  308 

G 

Gaoeiba,  or  Gades,  448 

Galen,  on  the  notation  of  time  of  year  by  the  stars,  24 
Geminus,  on  the  ancient  conception  of  the  earth,  4;  his  account  of  the 
ancient  Greek  calendar,  1^  his  astronomical  treatise,  216 : his  account 
of  the  torrid  zone,  514 
Genetldiaci,  302 

Grcswell,  Dr.,  on  the  nundinal  years  of  Some,  55 

H 

Hades  conceived  as  a subterranean  vault,  8 
Hanno,  his  Periplus,  458.  50t 

Heaven,  originally  conceived  by  the  Greeks  as  a solid  vault,  3 ; and  as  the 
scat  of  the  gods,  159 

Hcraclides,  his  doctrine  of  the  earth’s  motion,  129.  170 
Heraclitus,  his  astronomical  opinions,  96 
Heraiscus,  361 
Hermapion,  381 

Hermes  Trismegistns,  his  books  respecting  Egypt,  375 : his  astrological 
writings,  376 

Herodotus,  ridicules  the  circularity  of  the  earth,  3 ; his  notation  of  past 
time,  25;  on  the  eclipse  of  Thales,  86;  his  Egyptian  chronology, 
320 : its  source,  342  ; his  Assyrian  history  and  chronology,  392 
Hesiod,  denotes  the  time  of  year  by  the  rising  and  setting  of  stars,  6Q 
Hesperus,  62.  1-44 

Hicetas,  127 : he  holds  the  rotation  of  the  earth  on  its  axis,  170 
Hieroglyphical  writing  of  Egypt,  322 

Himilco,  his  voyage  along  the  western  shores  of  Europe,  455 
Hipparchus,  his  astronomical  works  and  discoveries,  207 
Hippocrates  of  Chios,  168 

Homer,  his  year  is  the  tropical  year,  12j  he  mentions  the  solstices,  15 
Horapollo  on  hieroglyphics,  381.  382 
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Hour,  use  of  the  word,  178 ; variable  hours,  179.  241,  242 
Hyades,  Oil 

Hyperion,  the  earliest  observer  of  the  heavenly  bodies,  73 

I 

Iktkrcaiation  of  Numa,  38 ; trieteric,  114:  octaeteric,  116 ; of  the 
Julian  calendar,  239 
Ireland,  earliest  mention  of,  483 
Islands,  sacred,  489 

J 

JcLics,  the  month,  23 
Junius,  the  month,  37 

L 

Labtbinth  of  Egypt,  325.  335.  355 
Leo,  361 

Leucippus,  his  astronomical  doctrines,  136 
Livy,  on  Numa’s  reform  of  the  Homan  calendar,  41 

M 

Maics,  the  month,  37 

Manetho,  his  work  on  Egyptian  chronology,  326 ; his  historical  character, 
360 ; source  of  his  Egyptian  chronology,  342;  his  treatise  ntpi 
284 

Martius,  the  month,  86 

^lemnon,  416 

Menes,  320,  328—332,  354 

Alenophres,  era  of,  283 

Merkel,  on  the  Bomau  decimestrial  5’car,  51 

Meton,  his  reform  of  the  calendar,  113  ; he  sets  up  a sundial  at  Athens, 
178 

Moeris,  322,  333 

Mommsen,  on  the  Homan  decimestrial  year,  51 

Month,  synodical,  was  6ied  at  30  days,  16_;  periodical,  was  6xed  at  28 
days,  20 ; names  of  months  were  derived  from  names  of  gods  or  of 
festivals,  222 

Moon,  tlie,  was  conceived  as  driving  a chariot,  63j  her  supposed  induence 
on  the  weather,  312 
Musmus,  74,  77 
Mycerinus,  323.  336 

N 

Nabonassae,  era  of,  26,  404.  428 
Narrien,  John,  his  history  of  astronomy,  2 
navigation,  its  connexion  with  astronomy,  4 17 
Nausicaa,  her  supposed  mention  of  the  sphere,  74,  7S 
Necepso,  302 
Neco,  317,  497 

Newtou,  Sir  Isaac,  on  the  primitive  year  and  month,  12;  on  the  origin  of 
astronomy  in  the  heroic  ages  of  Greece,  73 
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Niebuhr,  on  the  nundinal  year  of  Borne, 

Nigidiua  Figulua,  299 

Nile,  its  inundation,  12, 8^  ‘135  ; the  name  probably  of  Greek  origin,  3, >7 

Nineveh,  its  founder,  4Q2  ; its  empire,  423 

Ninus,  398, 407 

Nitocris,  3^  329,  371, 39Z 

Numa,  his  reform  of  the  Boman  year,  37 

Numerical  exaggeration  of  the  Orientals,  3fil 

Nundinas,  56 

Nundinal  year,  54 

O 

Ocean,  the,  was  supposed  to  flow  round  the  earth,  6,  475.  502 

Octaeteric  cycle,  38 

Oenopides,  132.  135.  272 

6/i(f>a\6c  of  Greece  at  Delphi,  4 

Orion,  C2 

Orpheus,  the  author  of  astronomy,  73 

P 

Falamedes,  73 

Falladius,  his  division  of  hours,  180 

Parmenides,  his  date,  99_i  his  astronomical  opinions,  ib. 

Phaeinus,  114 
Phaethon,  fable  of,  7,  463 

Philolaus,  his  system  of  the  universe,  124 ; his  cycle,  135 
Phoenicians,  their  discovery  of  astronomy,  262,  446 ; their  distant  voyages, 
418 : their  voyages  to  Britain,  450 ; to  the  Baltic,  457 ; their  circum- 
navigation of  Africa,  497 
Phoenix  period,  282 

Planets,  not  observed  in  early  times,  C2  ; their  Greek  names,  144.  290; 
Pythagorean  doctrine  respecting  them,  131  j theory  of  revolving 
spheres,  152,  163 ; theories  respecting  their  order,  245 
Plato,  on  the  regulation  of  the  year  by  festivals,  19_j  his  astronomical 
doctrines,  141 ; his  visit  to  Egypt,  272  ; on  the  antiquity  of  Egypt, 
326 ; his  allusion  to  astrology,  2^ 

Pleiads,  65 

Plutarch,  on  the  intercalation  of  Numa,  39 
Posidonius,  214 

Precession  of  the  equinoxes,  212 

Prometheus,  as  an  astronomical  observer,  7^  259 

Proteus,  322, 356 

Fsammitichus,  318 

Psebo,  Lake,  48S 

Ptolemnus,  Claudius,  his  system  of  astronomy,  2-19 
Pyramids,  their  founders  and  dates,  354 

Pythagoras,  his  astronomical  doctrines,  122 ; his  scientific  journeys,  123. 
269 : his  planetary  doctrine,  130 : his  doctrine  of  the  music  of  the 
spheres,  131 ; his  doctrine  respecting  comets  and  the  milky  way,  133 
Pytheas,  467 
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Qcintilis,  named  Julius,  23 

R 

Rhamses,  352 
Rhampsinitus,  323 
Rhodopis,  371 

Rome,  its  ancient  decimestri  il  year,  3ij  its  calendar,  2311 ; its  reception  of 
astrology,  298 

S 

Sabacos,  32 1 
Sardanapalus,  400,  418 
Seandia,  ■17(1 

Scylax  of  Caryanda,  his  eastern  voyage,  .lO.I 

Seasons,  their  succession,  their  number,  11 

Seleucus,  the  Babylonian,  192.  289 

Semiramis,  397.  399.  107 

Sennacherib,  324 

Sesostris,  3^  3^  333,  ^ 3fi3 

Sethon,  324 

Sextilis,  named  Augustus,  23 
Sirius.  See  Dog-star 

Socrates,  his  doctrines  respecting  astronomy,  109 
Solarium,  183 

Solinus,  on  Numa’s  reform  of  the  Roman  calendar,  42 
Solon,  his  regulation  of  the  attic  calendar,  20,  90 
Sothiac  period,  281 

Stars  were  supposed  to  rise  from,  and  set  in,  the  ocean,  6j  were  observed 
at  an  early  period,  58 ; their  affinity  with  the  souls  of  men,  312 
Sun,  the,  was  supposed  to  rise  from,  and  set  in,  the  ocean,  ^ was  con- 
ceived as  driving  a chariot,  7,  63 1 as  a universal  witness,  ^ was 
fabled  to  return  from  west  to  east  in  a golden  goblet,  8j  its  place 
among  the  planets,  210 

Sundial,  introduced  from  Babylon  into  Greece,  177  j attributed  to  Anaxi- 
mander and  Anaximenes,  ib. ; its  construction,  179 : improvements 
in  its  construction,  242 


T 

Tabshish,  45fi 

Telmessians,  they  practised  divination,  294 
Teutamus,  416 

Thales,  the  founder  of  physical  philosophy,  78  ; predicts  an  eclipse  of  the 
sun,  79,  85  ; his  visit  to  Egypt,  80, 268;  his  astronomical  doctrines.  81 
Theophrastus,  on  the  cosmical  system  of  Plato,  1-42 : his  history  of  astro- 
nomy, 17'1 

Thucydides,  his  notation  of  current  years,  1^  his  notation  of  past  time, 
25 

Thule,  4S2 
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Timscus,  passage  in  the,  respecting  the  rotation  of  the  earth  round  the 
cosmical  axis,  14,2 

Timocharis,  an  Alexandrine  astronomer,  12a 

Tin,  whence  brought  to  Greece,  450 ; whether  found  in  India,  456 

Tiipvoc,  meaning  of  the  word,  3 

u 

Ultssks  in  Gaul,  495 
Ulysippo,  442 

Uranus,  the  earliest  astronomer,  73 


V 

Varnith,  origin  of  the  word,  122 

Venus,  the  planet,  62 

W 

Week.  See  days  of  the  week 

Whewell,  Dr.,  his  History  of  the  Inductive  Sciences,  1 ; on  Hipparchus, 
210 

X 

Xenofhakes,  his  astronomical  doctrines,  2S 

Xenophon,  his  notation  of  past  time,  26 ; his  account  of  the  opinions  of 
Socrates  respecting  astronomy,  113 

Y 

Ykab,  the  solar,  deduced  from  the  seasons,  2 ; its  beginning,  22 ; antiquity 
of  its  use,  30 : years  of  3 and  4 months,  30 ; short  Egyptian  year, 
32 ; Roman  year  of  10  months,  34 ; lunar,  116 ; year  of  the  Egyptians, 
266.  222 

Z 

Zodiac,  its  origin,  68j  of  Tentyra,  282 

Zone,  torrid,  how  far  known  to  the  ancients,  514 
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An  Allas  of  Physical  and  Historical 

Geof^phy.  En^ared  by  J.  W.  Lowrar, 
under  the  direction  of  Professor  Abstbp 
and  the  Rot.  C.  G.  Nicoiax. 

COXUITTS 

1.  Reference  Map. — The  World  on  Mer* 
cator'a  Projection. 

i.  Meteorological  Map  of  the  World. 

3.  Relief  Map  of  the  World,  showing  the 
Elevations  of  too  Earth's  Surface. 

4.  Phytogrsphical  Map,  showing  the 
Distribution  of  Plants  in  Um  Worid. 

Vertical  Distribution  of  Plants  and 
Animals. 

6.  Zoological  Map,  sbowinc  the  Distri* 
butiun  of  Animals  in  the  World. 

EUmogrsphioal  Map.showit^g  the  Dis* 
tribiitioD  01  the  Races  of  Men. 

U.  Chart  of  Ancient  and  Modem  0eo< 
grapby  and  Geographical  Discoveries. 

Imperial  Folio,  in  a Wrapper,  5s. 

This  Atlas  was  constructed  with  an 
espccisi  view  to  the  above  Manual,  but 
wUl  be  found  a valuable  oomuauion  to 
Works  on  Geogrsphy  in  General. 
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A Year  with  the  Turks.  By 
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Coloured  Ethnographical  Msp  by  Lowrt. 
Crown  Octavo.  8s. 
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the  present  day.  By  OBOtf.R  Hbnby 
Lbwbs.  Libraiy  EdiltoD.  Octavo.  16s. 

Palcy's  Evidences  of  Christianity. 

With  Annotalumsby  the  ABcasiSHor  OB 
DuBUir,  Octavo,  Us. 

Paley*3  floral  Philosophy,  with 

Annotations  by  Richabd  WnAThLT.D.D., 
Aruhbitihop  ol  Dublin.  Octavo.  7s. 

Bacoo’s  Easays,  with  Annotations 

by  Arobbishop’WHATBLT.  Fifth  Edition. 
Octavo.  10s.  6d. 

Remains  of  the  late  Mrs.  Richard 

Trench.  Being  belectioua  from  her  Jour- 
nals, Letters,  and  other  Papers.  Edited 
by  her  Son,  the  Dean  of  \\  estmiusUr. 
8^ond  Edition.  Octavo,  los. 

By  Richard  Curnivix  Tbrncb,  D.D., 

Desu  of  Westminster. 

A Select  Glossary  of  English  Words 

used  formerly  in  c'ensea  diRiereot  from 
their  present,  becond  Edition.  4s. 

Englisli,  Past  and  Present.  Fourth 

Edition.  4a. 

Proverbs  wul  their  Lessons.  Fifth 

Edition.  3s. 

On  the  Study  of  Words.  Tenth 

Edition.  Ss.  6d. 

On  Deficiencies  in  our  English 

Dictionaries,  becond  Edition.  Octavo,  3s, 

State  Papers  and  Correspondence, 

illustrative  of  the  bUtcof  Europe,  from 
the  Revolution  to  the  Accession  of  the 
House  of  Hanover;  with  introduction, 
Notes,  and  bketchos.  By  Joujr  M. 
Kbmblb,  M.A.  Octavo.  Itls. 

On  tlic  ClassihcatioD  and  Gteogra- 

uhicol  Distribution  of  the  Mammalia  t 
being  the  Lecture  on  Sir  Robert  Keode't 
Foundatimi,  delivered  befi»re  the  Uni- 
versity of  Cambridge,  1869 ; with  an 
Appendix  on  the  Gorilla,  and  on  the 
Extinction  and  Transmutation  of  bpeciee. 
By  Richard  Owrn,  F.K.b.,  Superin- 
tendent of  theNaturol  History  Departm«i( 
in  the  British  Museum.  Octavo.  6s. 

Leaves  from  the  Note-Book  of  a 
Naturalist.  By  W.  J.  BBonxmie,  F.K.8. 
Poet  Octavo.  10s.  6d. 

Familiar  History  of  Birds.  By  Bishop 

bTABLBY.  Cheaper  Edition.  3s.  6<1. 
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Muter  of  Trinitj  Coll.,  Carab. 

History  of  the  Inductive  Sciences. 

Third  Edition.  Three  Vols.  24e. 

History  of  ScicnliGc  Ideas:  being 

the  First  Part  of  a ^pwly  Reviped  Edition 
of  the  P\ilo»opku  of  ihe  indtiftico  Science#. 
Small  OcUto.  TwoVoU.  14s. 

Novum  Organon  Renovatum:  being 

the  Second  Part  of  a Nealj  Revined 
Edition  of  the  Pkilonopkg  of  tho  Imlttctict 
iSTcicNcee.  Small  Ootaro.  7a. 

On  the  Philosophy  of  Disrovery, 

Chapters  Uistoricad  and  Critical,  beiii^  ine 
third  and  concludinit  Part  of  the  Kewted 
Edition  of  the  PkUotopkp  tho  inductiv* 
Sciences.  9a. 

Indieations  of  the  Creator.  Second 

Edition.  6a.  tki. 

Elements  of  Morality ; including 

Polity.  TwoVola.  Third  Edition  16a. 

Lectures  on  Systematic  Morality. 

Octavo.  7a.  6d. 

Of  a Liberal  Education  in  General. 

Part  I.,  4e.  6d. j Part  XI.,  3a.  6d.; 
Part  111.,  2a. 

On  the  Principles  of  English  Uni- 

Teraity  Education.  Octavo,  ba. 

Architectural  Notes  on  German 

Churcbea.  Third  Edition.  Octavo.  12a. 
By  Mabt  Roberts. 

Wild  Animals ; and  the  Regions 

they  Inhabit.  Cheaper  Edition.  2a.  6d. 

Domesticated  Animals;  with  refer- 

ence  to  Civiliaation.  Cheaper  Ediliou. 
2a.  (kl. 

By  Emjlt  SBtBBirB. 

Why  should  wc  Learn  ? Short 

Lectures  addreised  to  Schools.  Foolscap 
Octavo.  2a. 

A System  of  Surgery,  Theoretical 

and  Practical,  in  Ircaiisea  by  various 
Authors,  arranged  and  etHteil  by  T. 
iloLuas,  M.A.  Cantab,  Surgeon  to  the 
Hospital  for  Sick  Children,  and  Aaaiatant* 
Surgeon  to  St.  George's  Hospital.  Volume 
1. — Otrneral  Pathology.  l)einy  Hvo,  El  Is. 
Volume  11. — Looal  Injuries — Diseases  of 
the  Eye.  Domy  Octavo,  i^lls.  Volume 
111.— Operaltie  Surgery — Diseases  of  the 
Organa  of  Special  Sense,  Respiration,  Cir* 
culalion,  Locomotion,  and  Innerration. 
Demy  Octavo,  ill  la. 

Lectures  on  the  Principles  and  Prac- 

tice  of  Physic.  ^ Thomas  W'atsoit, 
M.D.,  Physician  Extraordinary  to  the 
Oueen.  Fourth  Edition,  reviaed.  Two 
Volumes.  Octavo.  34s. 


By  Hkbbt  GbaT,  F.K.S.,  Lecturer  on 
Anatomy  at  St.  Oeurge'a  Hospital. 

Anatomy,  Descrintive  and  Surgical. 

With  nearly  400  large  Wootlcula,  from 
original  Drawings,  from  Disaeclions  made 
by  the  Author  and  Dr.  Carter.  Royal 
Octavo,  Second  Edition.  29s. 

The  Structure  and  Use  of  the 

Spleen.  With  Bi  Illustrations.  16t. 


riiysiological  Anatomy  and  I liysio- 

logy  of  Man.  By  Bobbkt  BcNri.BT 
Toon,  M.D.,  F.K.S.,  and  WiluaM 

Bowmaw,  F.R.S.,  of  King's  College. 
With  numerous  Original  lUuitratiuus. 
Two  Volumes.  E2. 

Manual  of  Human  Microscopic 

Anatomy.  By  Albbrt  Kollikbb.  With 
numerous  Illustrations.  Octavo.  24s. 

On  Spasm,  Languor,  and  Palsy.  By 

J.  A.  W'ti.80if,  M.D.  Post  Octavo.  7s. 


By  Okobob  Jobbsok,  M.D.,  Physician 
to  King's  College  Hospital. 

On  the  Diseases  of  the  Kidney ; their 

Pathology,  Diagnosis,  and  Treatment. 
Octavo.  'With  iDastrationa.  14a. 

On  Epidemic  Diarrhoea  and  Cholera; 

their  Pathology  and  Treatment.  With  a 
Record  of  Cases.  Crown  Octavo,  7s.  6d. 


Lunacy  and  Lunatic  Life:  with 

Hints'  on  Maosgement.  Small  Octavo. 
3s.  Bd. 

On  Medical  Testimonvand  Evidence 

in  Cases  of  LuuacT ; with  an  Essay  on  the 
Conditions  of  .Nlental  Sonndness.  By 
TbomasMayo,  M.D.,  F.R.8.,  President 
of  the  Royal  College  of  Physicians.  Fovla* 
cap  Octavo.  3s.  Bd. 

Diphtheria  : its  History  and  Treat- 

meot.  By  B.  Hkaplam  Gkbbbhuw,  M.D., 
Fellow  of  the  Royal  College  of  Physicians. 
Octavo.  7s.  Bd. 

A Dictionary  of  Materia  Medieaand 

Pharmacy.  ifyW'iLLiAM  Thomas  Bbahbb, 
F.B.S.  Octavo.  16s. 

Popular  Physiology.  By  Dr.  Lord. 

Tliird  Edition.  6s. 


By  John  Tombs,  F.R.S. 

the  Use  and  Management  of 


On 

Artiflcial 
3s.  Bd. 


Teeth.  With  lilustratloDS. 
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Gorman  Mineral  Waters:  amltlicir 

cm|)loTTnf*nt  in  certain  Chronic  Diseasea. 
Bt  tiiGitiHUKD  8ltro,  M.D.,  Senior 
Biiraieian  of  the  German  noB|>ilai.  Kuola* 
cap  Octavo.  7a.  Gd. 


' By  WiixiAM  At.lrv  Millkr, 

I Profeaaor  of  Chemistry,  King's  College, 

I London. 

I Elements  of  Chemistry,  Tlieoretieal 

I ond  Practical.  With  numerous  liluatra- 

I tions.  Second  Kdilion. 

t Parti.  Chemical  Physics.  10s. 6d. 

' Part  II.  Inorganic  Chemiatry.  20«. 

I Part  III.  Organic  Chemistry.  20a. 


On  the  Katnre  of  Thunder-storms; 

and  on  the  Means  of  Protecting  Buildings 
an<i  Shipping  against  the  Ktfects  of  Light- 
ning. By  Sir  W.  Brow  llaxais,  F.K.8. 
OcLbto.  10s.  id. 

1 

The  British  Palacor.oie  Rocks  and 

Poastls,  By  Professor  SinowicK  and 
Professor  M'Cot.  Koyal  Quarto,  with 
numerous  Plates.  Two  Vols.  i2s. 


By  C»rTii!»  Lrrpt,  Director  of  the  Practical 
Military  College  at  Sunhury,  late  of 
the  French  Staff. 

Elements  of  Fortification.  Field 

and  Permanent.  With  236  Woodcuta.  I 
7a.  6d.  I 


; First  Lines  in  Chemistry  for  Be- 

ginnem.  By  Dr.  Albskt  J.  Bebnatb, 

I F.C.8.,  I^turcr  on  Chemistry  at  St. 
Mary'a  Hospital.  With  Illustrations.  7s. 

1 

The  Chemistry  of  the  Four  Ancient 

, Elements— Fire,  Air,  Enrth,  and  Water  : 

I an  Kssay  founded  u^n  Lectures  delivered 
' Wfurc  her  Majesty  the  Queen.  By  Thomas 
I Gnirrirns.  St  oond  Edition.  4s.  6d. 

! Of  the  Plurality  of  kVorlds.  An 

j Essay.  Fifth  Edition.  6s. 

Lectures  on  Astronomy,  delivered 

I at  King's  College,  I.,oDdon.  By  Hbhbt 

I HosstBT,  M.A.,  F.R.S.,  one  of  her 

I Majesly's  In.spectorsof  Schools.  Cheaper 

Edition.  3s.  Od. 

Recreations  in  Astronomy.  By  the 
I Rev.  LkwisTomlirsom.  Fourth  Edition. 

, 4s.  6d. 

By  J.  RusstLi.  ni5t),  ForetCT  Secretary 
of  the  Boyal  .Astronomical  Society 
of  Luntlun. 

i The  Comets:  with  an  Account  of 

Modem  Discoveries,  and  a Table  of  all  the 
1 Calculated  Comets,  from  the  Earliest  Ages. 

I Post  Octavo.  6s.  6d. 

i The  Comet  of  1550:  on  its  antici- 

fated  Re-appearance,  and  on  the  Appre- 
enston  of  Danger  from  Comets.  Post 
j Octavo.  2s.  Od. 

j An  Astronomical  Vocabulary;  an 

1 Explanation  of  all  Terms  in  Use  amongst 

\ Astrouomers.  Bmali  Octavo.  ls.6d. 

I 

j Elements  of  Meteorology.  By  John 
I Prkdsbick  DARtr.Lt,  F.it.S.,  Ao.  Two 

I S'olumes.  With  Charts  Rnd  Plates.  32s. 


I By  BuTLiiWiLLiAXS,  C.B. 

Practical  Geodesy;  Chain  Sur- 

veying,  Snrveying  Instmments,  Levelling, 
Trigonometry,  and  Mining;  Maritime, 
Estate,  Parochial,  and  Kuilroad  8ur- 
veving.  Third  Edition  revised.  Octavo, 

8a.  6d. 

A Manual  of  Model-Drawing  from 

Solid  Forms;  with  a Popular  View  of 
Perspective;  Shaded  Engravings  of  the 
Models , and  numemtts  Woodcuta.  Octavo.  ; 

15s.  TbisMiinual  is  published  under  the  | 
Banction  of  Ihe  CvmmiWoe  of  Council  on  i 
Education.  i 

I 

By  JoHW  ncLLAir, Professor  of  Vocal  Music  I 

in  King’s  College  and  in  Queen's  College, 
London ; and  Organut  of 

Charterhouse.  | 

I The  History  of  Modem  Music.  A 

1 Course  of  I-i-ctures  delivered  at  the  Royal  | 

1 Institution  of  Great  Britain.  6».  6d.  ; 


1 Readings  in  English  Prose  Litcra-  j 

' tore;  from  the  Works  of  the  best  Engl'sh 
Writers;  with  Essays  on  English  Lite- 
< rature.  Fifth  Edition.  3s.  6d. 

I 

Readings  in  Poetry ; from  the 

Works  of  the  best  English  Poets,  with 
Specimens  of  the  American  Poets.  Thir- 
teenth Edition.  3s.  6d. 

Rc.-ulinga  in  Biography ; a Selection 

of  the  Lives  of  Eminent  Men  of  allXalions. 
Fifth  Edition.  3s.  6d. 

Readings  in  Science ; Familiar  Ex- 

planations  of  Appearances  aud  Principles 
j in  Natural  Philosophy.  Fourth  Edition. 

I 3s.  6d. 
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AV^oman’s  Rii’lits  and  Duties,  con-  I 

•Ulered  with  roferi»iice  to  lh«ir  Effecl**  on  [ 
Aijil  on  her  own  Coiulilion.  B;  a i 
'Wotti.tn,  ' 

Two  Volumes,  Post  Oclntro.  14a. 

AA'oraaii’s  Mission. 

The  Fourteenth  £dition.  2s.  Ud. 

Bj  Jouv  $.  B.  Mo5SEitf  LL.D. 

Spiritual  Soiijjs  for  tlic  Sundays  ami 

Holyda/s  throughout  the  Year.  Third 
Edition,  revised.  4s.  Bd. 

His  Presence  not  Uis  Memory.  Is. 
The  Beatitudes.  Abasement  before 

0ml — Sorrow  for  Sin — MoeUnesa  of  Spirit 
— Deiire  for  Holiness — Oenlleness—  Purity 
of  Heart — The  Pewcemakers— Sufl'eringa 
for  Christ.  Ry  the  same  Author.  Fcap. 
Octavo.  Second  Edition.  3s.  6d. 


Soups  for  tbe  Sufferinp.  By  Rev. 

TuoXis  Dayis,  M.A.  F«>olscap  Octavo. 
4s.tfd. 

Cecil  and  Mary;  or,  Pliases  of  Life 
and  Love.  A Missionary  Poem.  By 
JosKpK  Kowaud  Jacksok.  Foolscap 
Octavo.  4s. 

Pinocebi,  and  other  Poems.  Crown 

Octavo.  5s. 

Diiys  and  Honrs,  and  other  Poems. 

By  Fbsdkbick  TaxttTaox.  Foolscap  Uc< 
taro.  5a. 


By  the  Rev.  CnsKLEB  KtaosLir. 

Andromeda,  and  other  Poems.  Third 

Edition.  6s. 

The  Saint*3  Tragedv:  the  True 

story  of  RIiBBbetb  of  Tlungary.  Third 
Edition.  6b. 


Oulila,  the  Serf ; a Tragedy.  By 

the  Author  of  /V»e»Js  in  Comjic«7.  6s. 

King  Henry  the  Second.  An  His- 

torical Drama.  6s. 

Nina  Sforza.  A Tragedy.  By  R 

Zoi'CB  8.  Tbocoktoit.  Thir^  Edition.  2s. 

The  Sea  Spirit,  and  other  Poems. 

By  Laot  LvsBt.NGTOir.  4«.  6d. 

Arundincs  Cami,  sivc  Musarum  Can- 

tabrigiensium  husus  Canori.  Collegil 
atone  edidit  Hb-ybiccs  DnrBT,  M.A. 
Finh  aud  cheaper  Edition.  7a.  Gd. 


By  Ricuabd  CuEXXTix  Tbb5CU.  | 

Calderon’s  Life’s  a Dream  : with  an  ^ 

Essay  on  his  Life  and  Oeniua.  4s.  6d.  j 

Jusliu  Martyr,  and  other  Poems.  i 

Filth  Edition.  6s. 

Poems  from  Eastern  Sources:  Geno- 
veva  and  other  Poems,  becond  Edition.  i 
6s.  Ad. 

Elegiac  Poems.  Tltird  Edition.  ' 

2s.  6d. 


By  Edoav  .\LrtBD  Bowaiira. 

Tlie  Complete  Poems  of  Schiller, 

Attempted  in  English  Verse.  Foolscap  ■ 
Octavo.  Os. 

The  Poems  of  Goethe.  Translated 

iu  (he  original  Metres.  7s.  6d*  j 


Translated  by  TaKOOORX  Martik.  i 

Vita  Nuova  of  Dante.  AVith  an 

Introduction  and  ^I'otes.  7f.  6d.  I 

The  Odes  of  Horace,  wilh  a Life  i 

and  Notes.  Second  Edition.  9s.  j 

Catullus.  Translated  into  English 

Verse,  with  Life  and  Notes.  6s.  Ixi.  J 

Aladdin.  A Dramatic  Poem.  By  ; 

Adam  ORHLRirsciiLABGBa.  &s. 

Corregpio.  A Tragedy.  By  Obh- 

LRKBrftLASOVR.  3s.  I 

King  Ucuc’s  Daughter:  a D.niiish  ! 

Lyrical  Drama.  By  Hk.vbicu  Uaatx.  ; 
2s.  Cd. 


By  the  Author  of  Tk«  Heir  | 

The  Young  Stepmother ; or,  a ' 

Chronicle  of  MUlakea.  lOs.  6d.  ‘ 

Hopes  and  Fears;  or.  Scenes  from 

i the  Life  of  a Spinster.  Cheap  Edition. 

[ One  Volume.  8s.  i 

I Two  Vols.,  Foolscap  8vo,  12s.  < 
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EUlition.  Os. 

J Hcartscas*',  or  Hie  Brother’s  AVife.  I 

! ScTentb  Edition.  6s. 

The  Lances  of  Lynwood.  Fourth 

Edition.  3a. 

The  Little  Duke.  Cheap  Edition. 
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My  Heart’s  in  the  Highlands.  By 
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Ballyblunder : an  Irish  Story. 
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